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Introduction 


Phonetics is the study of the sounds of language. It is thus a 
branch of linguistics, but a branch which, unlike the others, 
concerns itself only with spoken language and not with other 
forms of organized communication (written language, deaf- 
mute signs, marine signals, etc.). Consequently, phonetics is 
concerned only with linguistic expression and not with content, 
the analysis of which depends on grammar and vocabulary (the 
so-called grammatical and semantic aspects of language). 

All linguistic contact between human beings presupposes the 
existence of a system composed of a limited number of elements 
distinguished one from the other by fixed characteristics. 
Constant differences between units are a necessary condition 
for such a system to be able to function as a means of communi- 
cation. The units used in spoken language are sounds and 
sound groups, which must therefore be distinguished in such a 
way that the human ear can, without hesitation, identify and 
interpret the differences, and that our speech apparatus can 
reproduce them in a recognizable fashion. In order to be able 
to speak, man must learn to contrast, or oppose certain sounds 
to certain others. 

Every act of speech supposes the presence of at least two 
persons: one who speaks and one who listens. The one 
produces sounds, the other hears and interprets them. Pho- 
netics has thus two main aspects: (1) an acoustic aspect which 
studies the physical structure of the sounds used and the way 
in which the ear reacts to these sounds; (2) an articulatory or 
physiological aspect which deals with our voice-producing 
mechanism and the way in which we produce the sounds of 
language. The production of sounds as well as their interpre- 
tation presupposes mental activity. Without intelligence no 
language worthy of the name is produced. Consequently, 
phonetics has also to deal with the mental processes necessary 
for the mastery of a phonetic system and of an organized 
language. What makes phonetics an autonomous science in 
spite of the diversity of points of view from which it can be 
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approached is its wholly linguistic character. Other acoustic 
phenomena — musical sounds, noises in nature, etc. — or physio- 
logical activities devoid of linguistic function (yawning, snoring, 
mastication, ordinary respiration) do not form part of its 
domain. 

Phonetics comprises four branches: (1) General phonetics = 
the study of man’s sound-producing possibilities and the func- 
tioning of his speech mechanism ; (2) Descriptive phonetics = the 
study of the phonetic peculiarities of a particular language (or 
dialect); (3) Evolutionary (or historical) phonetics = the study 
of the phonetic changes undergone by a language in the course 
of its history (evolutionary phonetics may also have a general 
aspect in the sense that we can study the general factors deter- 
mining phonetic evolution); (4) Normative phonetics = the 
whole set of rules which determine “good” pronunciation of a 
language. (Normative phonetics presupposes the existence of 
a norm or standard of pronunciation, valid within a linguistic 
grouping, country, province, cultural unit, or social group.) 



Phonetic Value of Symbols Used 


The wide discrepancy between written and spoken English 
makes the use of special phonetic symbols necessary even in a 
book intended for non-specialists. We have chosen here, 
among the numerous transcription systems in use within the 
English-speaking world, that of the International Phonetic 
Alphabet, the most widespread internationally. However, in 
order not to give to this elementary introduction too technical 
an aspect, the phonetic symbols will be used only when this is 
strictly necessary to avoid misunderstanding, and examples 
will be given in ordinary (English or other) orthography in all 
the cases where it seems clear which sound is under discussion. 

The following symbols are used in the (broad) phonetic 
transcriptions : 

[i] = the French vowel in tit, or with a slightly more open 
quality in English bit, German bitte; 

[y] = the Fr. vowel in lu. Germ. Hutte ; 

[®] >> >> >> tic, 

[®] >> >» few, 

[s] = „ „ „ fait, Germ, hatte; 

[oe] = „ „ „ seul, „ Holle ; 

[u] = „ „ „ feu, or with a slightly more open quality 

in Engl, book, Germ. Mutter-, 

[o] = the Fr. vowel in beau ; 

[o] = the vowel in (Brit.) Engl, hot, Fr. sotte ; 

[a] = the vowel in (Brit.) Engl, cup ; 

[d] = the vowel in Amer. Engl, log; 

[a] = the Fr. vowel in salle; 

[a] = the Fr. vowel in pate, or (Brit.) Engl .father; 1 
[3] = covers various imprecise vowel qualities, mostly un- 
stressed (e.g., the Engl, unstressed vowel in about, the 
first e in Fr. mener, the e in Germ. Bube, etc.); 

[~] = over a symbol indicates nasality (e.g., Fr. [a] in blanc); 

1 American English has in this and similar words an intermediate quality 
between [a] and [a]. 
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[:] = after a symbol indicates length (e.g., Engl, [i:] in sea. 
Germ, [o:] in Sohn ) ; 

[s] = the voiceless s-sound in Engl, say, nice, Fr. glace, Germ. 
weiss; 

[z] = the voiced 5 -sound in Engl, easy, Fr. chose. Germ. Esel; 
[f] = the sh- sound in Engl, ship, Fr. cher, Germ, schon; 

[ 3 ] = the corresponding voiced sound in Engl, pleasure, Fr. 
plage-, 

[0] = the voiceless t/z-sound in Engl, think, or in (European) 
Spanish cinco; 

[5] = the corresponding voiced sound in Engl, this, weather, 
Sp. nada; 

[ 9 ] = the palatal voiceless fricative in Germ, ich, riechen, often 
heard initially in (Brit.) Engl, human, huge-, 

[j] = the corresponding voiced sound in Engl, yes, Germ, ja; 

[x] = the velar voiceless fricative in Germ, doch, lachen, Sp. 

ajo, viaje; 

[y] = the corresponding voiced sound in Sp. hago, digo, 

regional Germ. Wagen ; 

[?] = the glottal stop, the sound that replaces the tt in New 
York or cockney bottle. 

Two consonant symbols written in combination: [tf], [<%] 
indicate affricates, as in Engl, church, Jane respectively. 

Other consonantal symbols have their Engl, values unless 
otherwise stated. Notice that the symbol [r] is often used in 
broad transcription for different types (apical and uvular, rolled 
and fricative). 

1 before a syllable indicates stress, e.g., Engl, ['beta], Germ, 
['haibon]. 

The values of some other symbols will be explained in their 
context. The phonetic transcription used is mostly of the 
broad type, which means that only important sound differences, 
or phenomena under discussion in the paragraph in question, 
are noted. 



CHAPTER I 


Acoustic Phonetics 


Sound. Sound consists of waves which travel through the 
air at a speed of about 1,100 feet per second (through other 
matter — liquids, gases, or solid bodies — at a speed and with 
a facility depending on their elasticity). A wave is created in 
its turn by a vibration (repeated movement) which may be 
(1) periodic or nonperiodic, (2) simple or complex. 

An example of a simple periodic vibration is the movement 
of a pendulum (Fig. 1). 


X 



c 

Fig. 1 


This movement can in turn be symbolized by the schematic 
drawing in Figure 2. 

The movement of the vibrating body from a to c is one period 
or double vibration (also called a cycle). The distance de (the 
distance between the point of rest and the farthest point 
reached by the vibrating body) is called the amplitude of the 
vibration. The line t is the axis of time. A periodic simple 

5 
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vibration may therefore be symbolized by the sinusoidal 
curve in Figure 3. 

Each vibrating body has its own frequency of vibration, 
which is determined by the specific qualities of the body in 



Fig. 2 


question (its weight, or, in the case of cords, their tension; in 
the case of cavities, volume, shape, and size of the opening 
relative to the volume). A heavy body vibrates more slowly 
than a light body; a large, round volume more slowly than a 



Fig. 3 

small or narrow volume. The smaller the opening of a cavity, 
the lower is the frequency. The tone of a cavity may thus be 
increased by diminishing the volume or enlarging the opening. 
We shall soon see the importance of these physical laws in the 
formation of vowels. 

Pitch and intensity. The same frequency of vibration always 
gives rise to the same tone regardless of the other qualities of 
the vibrating body. The greater the frequency, the higher is 
the tone, and conversely. The ear perceives sound vibrations 
according to a logarithmic scale in such a way that a doubling 
of the vibration rate is always perceived as the same interval: 
the octave in music. Thus, for our ear, the interval is the same 
between 100 and 200 c/s (cycles per second), between 200 and 
400, between 1,600 and 3,200, etc. While the difference 
between 100 and 200 c/s is perceived by the ear as an octave 
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(thirteen semitones), that between 1,700 and 1,800 (which 
comprises the same number of vibrations) is perceived only 
as a semitone. 

While frequency alone is responsible for the pitch of the tone, 
it is amplitude in principle that determines intensity. The more 
the amplitude increases, the greater the intensity becomes. 
Physical intensity is measured as the sound energy which passes, 
in a unit of time, through an area of 1 sq. cm. perpendicular to 
the direction of movement of the vibration (measured in watts). 
The intensity of a vibration may thus be made four times 



Fig. 4. Man’s auditory field, showing, on the x axis, the different frequencies 
from the bottom limit (16 c/s) to the top limit (about 16,000 c/s); on the y axis, 

the intensity. 


greater by doubling the amplitude or by doubling the frequency. 
The physical intensity is proportional to the square of both. 

The sensitivity of the ear to variations of sound intensity 
differs greatly according to the pitch of the tone. This sensi- 
tivity reaches its optimum between about 600 and 4,200 c/s, 
but diminishes rather abruptly above and below these limits 
(see Fig. 4). A frequency of 30 c/s must have a physical inten- 
sity a thousand times greater than a vibration of 1,000 c/s to 
give the ear the same impression of intensity. Moreover, the 
perception of variations in intensity follows a law known in 
psychology as the Weber-Fechner Law. The more intense an 
acoustic impression is, the greater must the increase be in order 
for the ear to perceive the same difference. Differences in 
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subjective acoustic intensity are calculated in decibels 1 (db). 
Loudness is the term for perceived intensity. 

Compound sounds. Most of the sounds we perceive, how- 
ever, are not simple sounds. When a body vibrates, each part 
vibrates simultaneously and with a speed corresponding to the 
relationship between the part in question and the body as a 
whole. Each half vibrates with a speed that is twice as great 
as that of the whole body. Each third vibrates three times 




Fig. 5. Origin of harmonics, top: vibration of entire cord; bottom: vibration 
of halves and thirds. 


faster, each quarter four times faster, and so on. A cord which 
is vibrating thus produces not only a fundamental — which is 
the peculiar frequency of the entire cord — but also a whole 
series of harmonics whose frequencies are whole multiples of 
that of the entire cord. 

Sounds (vibrations) may therefore vary as regards: 

1. Their frequency, that is the number of cycles per unit of 
time (second). (The frequency of the fundamental determines 
the musical pitch of the tone.) 

1 The decibel is therefore a relative value, which, like the degree on the thermo- 
metric scale, must have a reference — or a zero-point — from which the ratio of 
intensities is to be measured. The value generally used is the so-called threshold 
of audibility reckoned as 10 16 watts per cm 2 at 1,000 c/s. A two-fold increase 
in intensity consequently corresponds to 3 db, a ten-fold to 10 db, etc. The 
whole range of audible intensities from about 10~ 16 watts per cm 2 to 10- 3 
watts per cm 2 is covered in 130 db. The maximum range of speech power is 
something like 60 db, ranging from +20 db in loud speech to — 40 db in a 
faint whisper. 
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2. Their amplitude, which determines in principle the inten- 
sity of the sound (provided, however, that the frequency is 
constant). 

3. Their timbre, which is due to the number and audibility of 
the harmonics. 

If two vibrations of identical frequency are combined, the 




Fig. 6. Complex curve (bottom) of two sinusoidal curves (top). 

result is an increase in the amplitude and therefore an intensifi- 
cation of the sound, provided the phase is the same. 2 



Fig. 7. 

The amplitude of vibration A in Fig. 7 is the result of the 
superposition of the amplitudes of vibrations C and B. 

2 Such is the case in our example. Fig. 7, where the two vibrations begin at the 
same instant and have the same direction. If, on the contrary, vibration C is 
out of phase by half a period, the amplitude of the vibration resulting from the 
combination will be the difference between the two initial amplitudes ( opposition 
of phase). Finally, if the relation between the two vibrations is more irregular, 
the amplitude will be a compromise between the two, and the result more 
complex ( dephasing ). For fuller details see Matras, Le Son, pp. 23-25. 
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Resonance. Every vibration tends to set in motion the 
elastic bodies that are in the path of the sound wave. If the 
peculiar frequency of the body in question is the same as that 
of the vibration, this body begins to vibrate also. This is the 
phenomenon called resonance, one of the fundamental concepts 
of phonetics. Any vibrating unit (tuning fork, cord, cavity, 
etc.) that thus intensifies an already existing sound is called a 
resonator. The greater the difference between the frequency 
of a resonator and the vibration in question, the less important 
the resonance effect. If the difference exceeds a certain limit 
reinforcement is no longer produced. 

Filters. It is possible, by means of resonance, to reinforce 
any frequency contained in a complex sound and thereby 
modify its timbre. If the high harmonics are reinforced, a 
sound of clear timbre is obtained. If the fundamental or the 
low harmonics are reinforced, the timbre is deepened. A 
mechanism constructed to reinforce certain frequencies of a 
complex sound while weakening others is called a filter in 
acoustics. By means of movements of the larynx, the tongue, 


d 



Fig. 8. Resonance curve. On the x axis, the different frequencies reinforced 
with the help of a resonator; on the y axis, the amplitudes. The amplitude 
reaches its maximum at the middle ( b-d ), since this is where the peculiar fre- 
quency of the resonator lies. The amplitude diminishes rapidly to the right and 
left, as the difference between the peculiar frequency of the resonator and the 
reinforced tone increases. 


the lips and the soft palate, we are capable of modifying the 
shape and volume of the different cavities of our speech appara- 
tus and thus the resonance influence which they exercise on the 
complex sound created in the larynx. Our oral and nasal 
cavities together form an acoustic filter. This is the principle 
of the mechanism of vowel production. 
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The acoustic analysis of a complex sound consists in deter- 
mining the number, frequency, and amplitude (intensity) of the 
vibrations which constitute it. Such an analysis may be made : 
(1) by means of a mathematical analysis of the curve (according 
to Fourier’s theorem, which says that any complex curve can be 
broken down into a number of sinusoidal curves) ; (2) by means 
of an acoustic filter; or (3) by the ear (provided it is capable of 




' V W V W V 

Fig. 9. Recording (made with a cathode oscillograph) of the characteristic 
complex curve of the vowels [i] and [el- 


isolating partial tones from each other, which requires an ear 
that is extremely sensitive from a musical point of view). The 
result of the analysis can be presented as a spectrum which can 
have the following appearance, with frequencies along the x 
axis and intensity on the y axis (vowels [ij and [a]) (Fig. 10). 

Formants. The frequencies (or groups of frequencies) which 
characterize the timbre of a sound and distinguish it from other 
sounds of different timbre (these frequencies are symbolized by 
the high peaks of the spectrum, Fig. 10) are called formants. 
It is now known that the vowels of human speech have at least 
two formants which are together responsible for the particular 
timbre of each vowel type ( i , e, y, etc.). These two formants 
are often attributed to two main resonance chambers of the 
speech apparatus: the pharynx and the mouth, though the rela- 
tionship between resonators and formant structure is now 
known to be much more complicated. 3 The acoustic analysis 
of vowels reveals the existence of other formants, some of 
which determine the secondary qualities of vowels (individual 
nuances, etc.). Nasality is often attributed to a special formant. 

3 In fact, the formant structure is the result of the resonance effect of the 
whole vocal tract (the horn-shaped cavity from the glottis to the lips) on the 
spectrum of the laryngeal tone. 
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Since the reinforced frequencies which constitute a formant — • 
according to the definition given above of the acoustic character 
of pure tones — must be harmonics of the fundamental tone 
(whole multiples of its frequency), it follows that the formant 
in most cases cannot be a single tone (one determined fre- 
quency, say 300 c/s, 2,500 c/s, etc.). The frequency of the fun- 
damental varies in speech from one instant to the next, and 
often from period to period. This is the essential difference 
between speech and singing. When we sing we hold the same 
note for some time and then pass directly, without gliding, to 
another. It follows then that a vowel formant in speech is not 
a single tone but a whole zone of frequencies ( formant zone, or 
range) within which must be included at least one reinforced 
harmonic, if the intended timbre is to be obtained. For ex- 
ample, if we pronounce an [i] at 150 c/s, the first harmonic 
will be 300 c/s, and this frequency will be reinforced and fill the 
role of low formant for this vowel. If the vowel is pronounced 
at 140 c/s, the first harmonic will be 280 c/s and will function 
also as the low formant. If a woman who speaks an octave 
higher than a man pronounces an [i] with a fundamental of 
300 c/s, the fundamental itself will function as low formant. 4 
It follows from this that the possibility of increasing the fre- 
quency of the fundamental is limited, if we wish to keep the 
characteristic timbre of the vowels. With a fundamental of 
1,000 c/s, most vowels are no longer pronounceable, because 
Formant 1 (the low formant) is always lower than this fre- 
quency. Female singers who believe they are pronouncing 
ordinary vowels even on very high tones are in fact pronouncing 
acoustically quite different sounds. 

Acoustic classification of vowels. According to results ob- 
tained by modern electro-acoustics, it is possible to classify 
vowels into acoustic types. These types are basically the same 
in all the languages of the world, but each language uses only a 
limited number of all the vowel possibilities of our speech 
apparatus. 

Depending on whether the two main formants are in the 
middle of the spectrum (as for [a], Fig. 10), or at each of the 

4 The formants are also spoken of as Formant 1, Formant 2, Formant 3, etc., 
abbreviated as FI, F2, etc. 
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two extremities, clearly separated from one another (as in Fig. 
9), it is possible to speak of a compact type and of a diffuse type. 
If the vowels [i], [e], [e], [a] are pronounced one after the other, 
the two formants approach each other successively (the high 
formant descends, and the low formant rises). If, on the other 
hand, we pronounce the series [i], [y], [u], the low formant 
remains invariable, while the high formant falls respectively 
from 2,500 to 1,800 and to 800 (for i, y, and u). The vowels [i] 
and [y] have a clear or acute timbre (/ is higher than y), s while 
[u] has a dark or grave timbre (with both formants in the low 
section of the register). The compact type [a] occupies from 
this point of view an intermediate (neutral) position. All the 
world’s vocalic systems are built on a double opposition be- 
tween, on one hand, acute and grave ( i-u ) and, on the other, 
diffuse and compact (/-a, w-a), which we can symbolize by the 
following triangle : 



a 


Fig. 11. 

There are languages which have just these two vocalic oppo- 
sitions and which therefore know only three vowels. Most 
languages, however, have enlarged this system by adding to it 
intermediate degrees or parallel series (thus, in French there are 
two series of acute vowels, or two degrees of acuteness: [i], [e], 
[s], and [y], [ 0 ], [ce]). 

Depending on the position of the two formants in the musical 
scale, it is possible to group the vowels in a geometrical figure 
(triangle, square, etc., as the case may be), which, for French, 
has the appearance of Fig. 12. 

Many languages have only a single series of acute vowels 
(for example Italian, Spanish, English, in which the y -0 type is 
lacking). Whereas French uses four degrees in the vertical 

5 Recent discoveries have revealed the importance of Formant 3 for the acute 
timbre of vowels like [i] and [y]. 
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series, there are languages which have fewer or more. Certain 
languages also have series intermediate between acute and grave 
(“mixed” vowels, for example English and Swedish). Finally, 
some languages also have two series of grave vowels. There 
are few languages which, like French, have a separate series of 
nasal vowels, characterized by a special formant and by a 
certain modification of the other formants relative to the 



Fig. 12. Vocalic scheme of French (oral vowels); on the y axis, the low formant 
(FI); on the x axis, the high formant (F2). (After Pierre Delattre.) 

corresponding oral vowel (according to recent researches by 
Pierre Delattre). 

Acoustics of consonants. In opposition to tones — which are 
periodic vibrations — noises consist of nonperiodic vibrations. 
Like tones (according to Fourier’s theorem), noises may be 
broken down into a number of sinusoidal curves. But while, 
in tones, the higher partials are by definition whole multiples of 
a fundamental (the lowest frequency), there is no similar con- 
nection between the partials of noise, whence the disagreeable 
impression which it makes on the human ear. The acoustic 
character of noise is determined, like that of tone, by the 
number, frequency, and intensity of the partials which constitute 
it. A noise with a predominance of high frequencies has a 
sharp character, while the predominance of low frequencies 
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gives it a grave character. The noises utilized in human 
language are produced by different modifications of the air 
stream coming from the lungs. 6 The air stream is either con- 
stricted so as to produce friction, or else stopped momentarily 
and then suddenly released (“explosion”). It is known that 
if we disturb the air contained in a cavity by means of an air 
current — in our case the pulmonary air current — this cavity 
emits a sound. This phenomenon is utilized when we pro- 
nounce the so-called fricative consonants (s, /, etc.), whose 
timbre is due to the shape and volume of the passage through 
which the air stream has to pass. The smaller (shorter, 
narrower) this passage is, the greater will be the predominance 
of high frequencies, and the sharper will be the sound emitted. 
The noise characteristic of the consonant [s] contains the highest 
frequencies of all (up to 8,000-9,000 c/s). The frequencies of 
[J] (Engl, sh) are lower (6,000-7,000 c/s). We are still poorly 
informed about the acoustic structure of certain consonants, 
but what we already know permits us nevertheless to group 
consonants at least roughly into acoustic types comparable to 
those distinguished in the case of vowels. Thus, it is evident 
that the explosion noise peculiar to [t] is contrasted with that of 
[p] because of its sharper character. The consonant [t(d)J is 
contrasted with [p(b)j as [i] is with [u]. The consonant [k] is 
intermediate (neutral) in this contrast, which is acoustically a 
contrast between a spectrum with a predominance of high 
frequencies and a spectrum with a predominance of low 
frequencies. Similarly, [t(d)] and [p(b)] are opposed to [k(g)] 
as [i] and [u] are opposed to [a]: the spectrum of [t(d)] and 
[p(b)] is diffuse, while the spectrum of [k(g)] is compact. These 
facts may be symbolized by the following triangle: 



k 


Fig. 13. 


6 For other consonantal types (clicks, etc.), see Chap. III. 
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Classification of sound material. It is possible, beginning 
with these acoustic facts, to establish a division of the sound 
material of language into musical sounds (consisting of periodic 
vibrations) and noises (nonmusical sounds, nonperiodic vibra- 
tions), a division which corresponds roughly to the traditional 
distinction between vowels (musical sounds, also called reso- 
nants) and consonants (noises). Consonants may be (1) pure 
noises (without participation of periodic vibrations), i.e., 
voiceless consonants ( p , t, /, voiceless s, etc.), or (2) noises 
combined with a laryngeal tone and called voiced consonants 
( b , v, voiced s, i.e., [z], etc.). It is to be noted, however, that 
vowels themselves, judging from the acoustic spectrograms, 
often contain noise, which is, however, devoid of linguistic 
importance, and that, on the other hand, certain sounds which 
we traditionally classify among consonants have an acoustic 
structure highly reminiscent of that of vowels ( m , n, /). There 
are other possibilities of grouping the sounds of language into 
vowels and consonants on the basis of such considerations as 
distribution. We shall have to revert to these questions later. 



Fig. 14. Curves of (top) a musical sound (periodic vibration), and (bottom) 
a noise (non-periodic vibration ; recording of street noises). 

(After Gribenski.) 

Visible language and synthetic sounds. The techniques of 
modern electro-acoustics allow phoneticians to analyze any 
linguistic sound whatever and to present the results of this 
analysis in the form of a spectrum whose actual appearance 
differs according to the mode of presentation selected. This 
spectrum is designed to show the acoustic structure of the sound : 
the partials, their frequency, and their intensity. If we wish to 
show the structure of a sound at a given moment, we may 
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Fig. 15. Curve of laryngeal tone (top) before the resonating effect of the 
supraglottal cavities is produced, and the same tone (bottom) after certain 
harmonics have been reinforced by resonance. (After Olson.) 

prefer to give the spectrum the form seen in Fig. 10, with 
frequencies along the a axis and intensities along the y axis. 
If on the contrary we wish to compare several sounds in the 
same spectral graph, or if we wish to study how a sound changes 
along the time axis, we choose the types of presentation illus- 
trated by Figs. 16 and 17. If we examine a succession of speech 



Fig. 16. Spectrogram of the vowels [i] (left) and [u] (English vowels). It 
will be noted that on the spectrogram of [i] Formants 1 and 2 are very far 
apart, while on that of [u] the two formants are only slightly apart and in the 
low part of the register. The formants situated in the upper part (Formants 
3, 4, etc.) are characteristic of the individual speaker but have no linguistic 
value properly speaking. (After Potter, Kopp, Green.) 



Fig. 17. Spectrograms of two English diphthongs ([ai] left, and [oi] right). 
It will be noted how the transition from the first phase to the second is made 
gradually. The formants get farther and farther apart. There is a true [i] 
only towards the end of the second element. 
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sounds in a particular utterance, we can see not only the differ- 
ences which exist between the various sounds but also the 
changes in quality that are produced, without being perceived 
by the ear, during the emission of a single sound unit, as well as 
all the changes which sounds undergo on contact with each 
other. We almost always find transitional zones between the 
typical spectral phases. We can study, on the one hand, how 
consonants influence vowels, especially in the border zones, 
and, on the other hand, how consonants are colored by vowels. 
Consonants share the timbre of the vowels surrounding them. 
An [1] before an [i] does not show the same spectrum as an [1] 
before [u] or before [a]. Compare also Figs. 46 and 47. 
Certain findings lead us to suppose that the modifications 
caused by consonants in the spectra of vowels greatly facilitate 
identification of the consonants, and that often the transitional 
phases alone are sufficient to assure identification of consonants 
whose duration is minimal and whose audibility is small. 

Since each sound has its own spectrum, it is possible, in 
principle, to make the phonetic differences used in speech 
visible by means of acoustic filters. Anyone who knows the 
appearance of the spectrum will be able to “read” the sound 
when he sees this spectrum appear on the screen of the appara- 
tus effecting the analyses (see Fig. 58). Such machines are 
now being widely used for research and demonstration, especi- 
ally in the United States, where the most famous type was 
originally created in an effort to make spoken language acces- 
sible to deaf-mutes. The invention was called “Visible 
Speech.” 7 The machine is the Sonagraph. It seems dubious 
whether the invention in question will be able to render the 
practical services which the inventors expected. In any event 
it is undeniable that it has already caused acoustic phonetics to 
make immense progress. 

There is nothing to prevent technicians from transforming 
such an acoustic spectrum, or a set of spectra, into sound 
again, and consequently there is nothing to prevent us from 
producing synthetic speech. Once the spectrum of a sound is 
known, we can design a figure identical, or similar, to the 

7 Not to be confused with Bell’s “Visible Speech,” which was a method for 
representing sounds by characters symbolizing the shape of the vocal apparatus 
during speech. 
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spectrum and reproduce the sound. As a matter of fact this is 
what has been achieved these last few years in several institutes 
for phonetics and speech transmission by means of various 
methods, not only in the United States, where groups of tech- 
nicians and phoneticians (Haskins Laboratories, MIT, Univer- 
sity of Michigan, etc.) are engaged in producing synthetic 
speech, but also in Europe (London, Edinburgh, Stockholm). 
If the effect obtained satisfies the human ear, this is proof that 
the acoustic analysis has been valid. The synthetic spectra 
and the sound thus obtained therefore constitute a means of 
testing the results of the electro-acoustic analysis. It goes 
without saying that such results will also have great significance 
for a whole series of technical and practical disciplines, such as 
telephony and every kind of sound transmission. 



CHAPTER II 


Physiological Phonetics 

Man’s speech apparatus consists of three parts: (1) the respi- 
ratory apparatus, which furnishes the air current necessary for 
production of most of the sounds of language ; (2) the larynx, 
which creates most of the sound energy used in speech ; (3) the 
supraglottal cavities, which play the role of resonators. In 
them most of the noises used in speech are also produced. 

Respiration. The act of respiration consists of two phases, 
inspiration and expiration. For inspiration, the pulmonary 
cavities expand in proportion as the thoracic cage spreads out, 
owing to a depression of the diaphragm and a raising of the 
ribs. This increase in the volume of the lungs produces a 
demand for outside air which then enters either by the nasal 



Fig. 18. The trachea and the larynx. Below, the bronchi. Above, the larynx 
with the cricoid beneath it, the thyroid and its upper horns above it. 
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chambers or through the mouth and passes through the 
pharynx and the trachea. Expiration calls for an elevation of 
the diaphragm and a lowering of the ribs, with a consequent 
expulsion of a great part of the air contained in the lungs. It 
is this air expelled by expiration that is used for speech. 

In principle, it is possible to produce sounds during inspira- 
tion also, but this is a possibility that occurs only exceptionally. 
Such sounds are often heard among small children, and we 
sometimes utter them in sobbing. 

The larynx. The larynx is a kind of cartilaginous box at the 
upper end of the trachea. The larynx is composed of four 
main cartilages: the cricoid, the thyroid, and two arytenoids. 
The cricoid cartilage forms its base, and is shaped like a ring 
with its setting turned backwards. The thyroid cartilage, 
which can be seen protruding on the throat of males, and is 
called the Adam’s apple, is attached to the cricoid by means of 
the two lower horns (Fig. 19). It is open at the top and back. 



Fig. 19. The larynx viewed from behind: (a) the trachea; (b) the setting of the 
cricoid; (c) arytenoid; (d) muscular apophysis; (e) thyroid; (f) epiglottis; (g) 

lower horn. 

Finally, the two arytenoids, small cartilages shaped like pyra- 
mids, are placed on the setting of the cricoid cartilage, where 
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they are capable of movement because of a system of muscles 
which govern them, enabling them to glide, pivot, or seesaw. 
The vocal cords are attached at one end to the inner projection 
of the arytenoids (the vocal apophysis ) and at the other end to 
the front angle of the thyroid cartilage. The back part of the 
arytenoids ( the muscular apophysis ) is the point of support for 
the muscles which move the arytenoids and control the opening 
and closing of the glottis. 


A B C D 



Fig. 20. Position of the glottis during: (A) normal respiration; (B) heavy 
breathing; (C) whispering; (D) phonation. Above, the thyroid; below, the 

arytenoids. 


The vocal cords and the mechanism which governs them are 
the most important organ of our speech apparatus. The name 
cord is inaccurate. They are really lips, placed symmetrically 
left and right of the median line, consisting of a muscle (the 
thyro-arytenoid) and an elastic tissue (the ligament). Above 
the vocal cords are another pair of lips of similar shape, called 
the false vocal cords or ventricular bands, which have nothing 
to do with normal phonation. Between the two lips (lower 
and upper) are the ventricles of Morgagni, which perhaps 
exercise a certain resonating effect on the laryngeal tone (see 
Fig. 21). 

Phonation (voicing). The name glottis is given to the nor- 
mally triangular space enclosed by the two vocal cords (and 
their extension in the vocal apophyses). Because of the aryten- 
oid cartilages and the muscles controlling them it is possible to 
bring the vocal cords together and thus to close the glottis. 
During normal respiration, the glottis is open (Fig. 20), as also 
during articulation of certain voiceless consonants. For phon- 
ation, the glottis must also close all along the median line. 
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Fig. 21. Schematic plan of a transverse section of the larynx, (a) The cavity 
of the pharynx; (b) the ventricles of Morgagni; (c) the vocal cords; (d) the cavity 
of the windpipe. (A) Low register (“chest register”); (B) high register (“head 
register”). (After Forchhammer.) 


If the part of the glottis between the arytenoids remains open, 
letting air pass through, we get a whispered voice. If the 
opening is complete, the glottis is ready to begin vibrating, pro- 
vided the tension of the thyro-arytenoid muscle is that required 
by the desired register. Physiologists inform us that this 
tension is not produced essentially by stretching of the vocal 
cords, as was formerly believed, but rather by an internal con- 
traction. For low register the vocal cord is thick; for high 
register it is thin and shaped more or less like a ribbon. It is 
likewise possible to let only a part of the vocal cord vibrate and 
thus shorten the length of the vibrating body, which gives a 
higher tone. These physiological data are in perfect accord 
with the physical laws governing the particular frequency of a 
vibrating body, about which we have spoken in the chapter on 
acoustics. Fig. 22 shows clearly the mechanism for opening 
and closing the glottis. 

On top of the larynx, and attached to its cartilages by liga- 
ments and muscles, is the hyoid bone which has the shape of a 
semicircle open toward the back. The entrance to the larynx 
is protected by the epiglottis which, during swallowing, prevents 
food from entering the trachea. The food canal and the res- 
piratory canal cross each other in the pharynx. Because of the 
numerous muscles of the pharynx the larynx can move up and 
down, and backward and forward. The first of these move- 
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Fig. 22. The closing and opening of the glottis; heavy dotted lines = deep 
respiration; heavy lines = normal respiration; light lines = phonation; light 
dotted lines, bottom = direction of movement of the arytenoids. (After 

Tarneaud.) 


merits is especially important for phonation, because it modifies 
the volume and thus the resonance effect of the pharynx. 

The actual mechanism of vibration of the vocal cords is 
complex and poses some problems which are far from being 
definitely resolved. But thanks to films taken at a very high 
speed (up to four thousand pictures per second), it is possible 
to form an idea of these vibrations. The movements of the 
vocal cords have also been successfully photographed by using 
the stroboscopic effect. It has been found that the cords 
vibrate on a horizontal plane when we successively close and 
open the glottis. As the vocal cords converge to form the 
closure phase they meet first along the bottom edge of the 
“lips.” The line of closure then travels up between the lips 
and when it reaches the top, the bottom edges are already 
opening again. Phase D of Fig. 20 shows the instant of com- 
plete closure. The pressure of subglottal air (due to expiration) 
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tends to separate the vocal cords again, beginning from the 
bottom, until the moment when the opening is complete and 
the air can escape (the dotted line in Fig. 21). Consequently, 
the air which leaves the larynx vibrates. This is the laryngeal 
tone, whose frequency depends on the speed with which the 
successive closings and openings of the glottis are produced. 

The possibility of regulating the rate of vibration of the vocal 
cords — and of thereby changing the pitch of the laryngeal tone 
— is in part individual (according to age, sex, individual charac- 
teristics, etc.). The longer and thicker the cords are, the slower 
are the vibrations. The shorter and thinner they are, the 
greater the frequency becomes. Consequently it is natural for 
a woman or a small child to speak and sing in a higher register 
than a man. The volume of the resonance cavities acts in the 
same way. The rate of vibration of the vocal cords varies 
between about 60 to 70 c/s for the lowest male voices and 1 ,200 
to 1,300 c/s, the upper limit of a soprano. The average is from 
100 to 150 c/s for a man, 200 to 300 for a woman. 

If the speed of closing and opening the glottis determines the 
pitch of the sound produced, the extent of the horizontal move- 
ments of the vocal cords is responsible for the amplitude (and 
hence the intensity) of the sound vibrations (provided that the 
frequency remains the same; cf. p. 7). The variations of in- 
tensity used in speech may, however, be effected in two ways 

Palatum 



Fig. 23. The principal parts of the supraglottal cavities with their Latin names 
(from which the terms used in phonetics are formed). 
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which are different in principle. If, by means of the respiratory 
muscles, we increase the force of the air current and hence the 
subglottal pressure, the amplitude of the vibrations increases 
and the sound becomes stronger. This, however, is a clumsy 
operation and one that is not very suitable for the realization 
of the subtle variations of intensity that are used in normal 
speech. Actually, it is also possible to diminish the intensity of 
the sound by only partially closing the glottis, in such a way as 
to let a certain amount of non-vibrating air escape. The more 
firmly the glottis is closed for each vibration and the longer the 
closed phase, the more intense the sound becomes, and con- 
versely. This latter process requires less effort but uses much 
more air than the first. It is probable that in normal speech the 
two processes go hand in hand to produce the differences of 
intensity. In reality, instrumental results show a greater con- 
sumption of air for unstressed vowels (of weak sound intensity) 
than for stressed vowels. We have pointed out (p. 7) that an 
increase in frequency also reinforces intensity (which is propor- 
tional to the square of the frequency as well as to that of the 
amplitude). 

The supraglottal cavities. The supraglottal cavities are the 
pharynx, the mouth cavity, and the nasal chambers, whose chief 
function in speech is to serve as resonators for the laryngeal 
tone. It is possible to add a fourth resonator formed by the 
projection and rounding of the lips (see Fig. 24). The cavity 



Fig. 24. The four principal resonators of the speech apparatus: (1) the pharynx; 
(2) the mouth; (3) the nasal cavity; (4) the labial cavity. 
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of the mouth can change almost endlessly in shape and volume 
because of the movements of the tongue, which occupies much 
of it and forms its floor. Its roof is constituted by the palate, 
which is divided into two parts, the hard palate at the front and 
the soft palate (or velum ) at the back. The soft palate deter- 
mines whether a sound will be nasal (air passing through the 
nose) or oral (air passing only through the mouth). The soft 
palate ends in the uvula. The shape and volume of the nasal 
chambers are fixed. Their effect as resonance cavities is conse- 
quently always the same. In the mouth are also the teeth and 
the alveoli (gum ridge, the projecting part of the palate just 
above and behind the teeth of the upper jaw). Behind the 
alveoli, finally, is the front part of the palate ( prepalatal region). 

Because of the great mobility of the lips it is possible, as was 
said above, to add a fourth resonance cavity and to modify the 
effect of the the oral cavity ( labialization ). 

The importance of the tongue — an extremely flexible organ 
— is so great in the production of the sounds of language that 
the word “tongue” is often used — in Latin, French, English, 
etc. — to symbolize linguistic communication in general, as a 
synonym of “language” (the “English tongue,” etc.). Indeed 
the tongue is the most important of the organs of speech above 
the glottis. It is a complex of muscles whose base is attached 
to the hyoid bone and which fills almost all of the oral cavity. 
The various movements of the tongue make it possible to obtain 
all the effects of resonance we make use of in order to realize 
the various vocalic timbres of language and produce a whole 
series of different noises. A distinction is made between the 
tip of the tongue (the apex) and the back of the tongue (the 
dorsum). 



CHAPTER III 


Types of Articulation 

On the basis of the division of the so-called speech apparatus 
established in the preceding chapter, it is possible to make a 
general classification of the different articulatory possibilities 
placed at our disposal by this apparatus. 

Respiration. Let us begin with respiration. The sounds of 
language may be classified into two large groups, according to 
whether they are produced with the help of a current of air 
coming from the lungs, or without any participation of respira- 
tion. Among the latter, let us especially note the clicks which 
are rather widely distributed among many exotic languages 
(African languages, etc.), although non-existent in Europe and 
within the Indo-European, Semitic, and Finno-Ugric groups. 
To form a click, we close the oral passage at two points situ- 
ated at the back and in front (for example with the lips and the 
back of the tongue). By this means we create a closed cavity, 
whose volume we then increase, thereby diminishing the pres- 
sure of the internal air. At the opening of the front occlusion, 
the external air enters abruptly. The click type may be com- 
bined with nasalization and voice, i.e., with a voiced air stream 
passing through the nasal cavity behind the dorso-velar closure. 
In ejec fives, or glottalized stops, the compression of the mouth 
and pharynx air may be effected in such a way that the larynx, 
with closed glottis, is thrust upwards, whereupon the air rushes 
out when the mouth opens. If the larynx, instead of being 
thrust upwards, is lowered, rarefying the air in the mouth and 
pharynx cavities, and the outside air is made to enter to fill the 
gap, we obtain an ingressive air stream and a consonant called 
implosive, or sometimes glottalic click. There is nothing to 
prevent the formation of glottalized and implosive fricatives, 
i.e., by means of an incomplete front closure. Such types are, 
however, rare because of their reduced duration and audibility. 
Since all these sounds, however interesting they may be, are 
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only represented in languages unfamiliar to the general reader, 
we shall consider in the following description only the first 
group, that which supposes an air current coming from the 
lungs. 1 

The larynx. Beginning with the function of the larynx and 
the vocal cords, we can establish two categories of sounds, 
according to whether they are formed with the help of laryngeal 
vibrations — voiced sounds — or without participation by the 

■Rf\ 

Fig. 25. Chart illustrating the difference between the free passage of the air 
current (top left), constricted passage (top right) and complete closing 
(achieved here with the back of the tongue against the hard palate; bottom). 
The figures on the left are a transverse section of the oral cavity, showing the 
teeth, palate, and tongue; those on the right are palatograms, made with an 
artificial palate, showing the part of the palate that has been touched by the 
tongue during articulation (shaded area). (After Dieth.) 

vocal cords — voiceless sounds. All vowels and certain conso- 
nants (/, m, n, v, etc.) are always voiced in ordinary speech. 
In whispering, the normal voice is replaced by a friction noise 
in the glottis (see p. 24). Certain consonants ( p , t, /, etc.) are 
always voiceless. 

The velum. We have seen that the movements of the velum 
determine whether a sound will be pronounced with or without 
nasal resonance. If the soft palate closes the passage to the 
nose by pressing against the posterior wall of the pharynx, we 
obtain an oral articulation. If on the other hand the soft 
palate leaves this passage free, the air will escape, entirely or 
partially, through the nose, and we obtain a nasal articulation 
(nasal vowel if both passages are free, nasal consonant if that 
of the mouth is closed). 

1 We have already mentioned that normal speech sounds are not produced 
through inspiration (p. 22). 
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The tongue. With regard to the tongue, a distinction is made 
between the tip (apex) and the back (dorsum), whence a division 
between apical articulations and dorsal articulations. An arti- 
culation made with the part of the tongue just behind the tip is 
called predorsal. It is an articulatory type which often replaces 
the purely apical type, usually without any perceptible acoustic 
difference. According to whether an articulation is made 
against one or other of the different parts of the palate, it is 
classified as dental (against the teeth themselves or the region 
just behind the teeth), alveolar (against the alveoli or gum 
ridge), prepalatal (against the front part of the hard palate), 

O 

o 

O 

O 

Fig. 26. Schematic plan of the different positions of the lips: rounded vowels, 
right; unrounded vowels, left; closed vowels, top; open vowels, bottom. 

(After MacCarthy.) 

medio-palatal (against the highest part of the palate), post- 
palatal (against the junction of the hard and soft palates), velar 
(against the soft palate), or uvular (against the uvula). Certain 
languages also have pharyngeal articulations (executed against 
the back wall of the pharynx), and laryngeal or glottal ones 
(executed in the larynx itself), normally by means of the two 
vocal cords. 

The lips. All articulation may be accompanied by a neutral 
position or by a projection and rounding of the lips. An arti- 
culation consisting of (or accompanied by) a rounding of the 
lips is called labial ( bilabial , if both lips are used). If the lips 
remain neutral (or are stretched), the sound is unrounded. If 
the corners of the lips are drawn back, we sometimes talk 
about a spread lip position (as often for [i], [e]). If the lips are 
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brought together or rounded, the sound is said to be rounded or 
labialized. In the former case, the rounding is said to be 
vertical, in the latter horizontal. The latter rounding is typical 
of languages such as French and German, whereas English and 
Swedish have the former. Finally, it is possible to articulate 
with one of the lips (normally the lower lip) against the teeth 
(upper incisors). In this case the articulation is called labio- 
dental. 

Types of articulation. By means of the following different 
articulations and their combinations, it is possible to modify in 
different ways the current of air coming from the lungs. The 
passage of air may be: (1) free; (2) constricted; or (3) stopped 
momentarily by a complete closing of the passage. Sounds 
produced with a free passage are called vowels. In this case, 
the supraglottal cavities merely modify, by their resonance, the 
timbre of the laryngeal tone. Sounds characterized by a con- 
stricting or a complete (momentary) closing of the air passages 
are called consonants. In this latter case, different kinds of 
noises, characteristic of consonants, are formed in the 
supraglottal cavities. 



CHAPTER IV 


Vowels 

We have already seen that the timbre of vowels is due essen- 
tially to two 1 formants, of which one is low and the other high. 
It is supposed that these two formants correspond to the two 
principal resonators of the speech apparatus, the pharynx and 
the mouth, though this, as we have already seen, is a consider- 
able simplification of more complicated facts. It is above all 
through movement of the tongue that it is possible to vary the 
resonance effect of these two cavities. 

Articulatory classification of vowels. Let us take as our point 
of departure the position of the tongue for the vowel [a] (as in 
French salle or American English father ). The tongue lies 
almost flat in the mouth, in a position very close to that of 
repose. It is evident from Fig. 27 that, with such a position of 



Fig. 27. Schematic plan showing relationship between different positions of 
the tongue (front vowels) and volume of resonance chamber. (After Hala.) 

the tongue, the two resonance chambers are of an almost equal 
volume. The two formants of [a] are also rather close (that of 
the mouth about 1,300 c/s, that of the pharynx about 720 c/s). 
It is therefore an acoustically compact vowel (see p. 14). 

If we pass from [a] to [e] and [i], the tongue, while moving 
forward, rises more and more toward the hard palate, with a 
consequent diminution in the volume of the mouth and an 

1 For certain of the vowels a third formant, as was pointed out above, seems 
to have considerable importance (/', y, etc.). 
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increase in that of the pharynx. Consequently, the high for- 
mant rises (up to 2,400 c/s for [i]) and the low formant descends 
(down to 280 c/s for [i]). Vowels of the series [a], [e], [e], [i] 
are called palatal vowels or front vowels because, during their 
production, the tongue articulates in the direction of the hard 
palate. If the position of the tongue is high (as for [i]), the 
vowel is close ; if it is low (as for [a]), the vowel is open. We 
say that [e] is half-close and [e] half-open. An open vowel is 
often called low, a close vowel high (half-open = mid-low, half- 
close = mid-high). In this example we have supposed a neutral 
position of the lips. If, on the other hand, we combine the 
position of the tongue for [i] with a projection and rounding of 
the lips, we add a second resonance chamber and thereby 
lengthen the oral cavity at the same time that we diminish its 
opening. The result of these two operations is to lower the 
peculiar tone of the oral cavity, which then reinforces other, 
lower, harmonics of the laryngeal tone. The timbre becomes 
somewhat more grave. We obtain an [y] (as in French mur). 
If we labialize the closed [e], we obtain a closed [ 0 ] (as in 
French feu)-, and if we labialize the open [e], we obtain the 
open [oe] (as in French peur). 

If, on the contrary, the back of the tongue, while retracting, 
rises toward the soft palate, the oral cavity will be much larger 
and its peculiar tone correspondingly much lower. The timbre 
of vowels thus articulated becomes grave. These are the 
vowels of the velar (or hack ) series. Beginning with the lowest, 
these vowels are: [a] (in (Brit.) Engl, father), 2 open [ 0 ] (in 
(Brit.) Engl, not), closed [o] (in French sot), 3 and [u] (in English 
do). The vowel [u] is therefore the most closed and [a] the 
most open vowel in the velar series. The vowel [o] is half- 
closed and [a] half-open. In French, German, and in many 
other languages the velar vowels are always labialized or roun- 
ded, a fact which contributes further to emphasize their grave 
acoustic character. The high formant (that of the mouth) is 
about 760 c/s and the low formant around 280 c/s for the vowel 
[u] (see p. 15). This combination of velar and labial articula- 
tion, however, is not at all necessary, and in fact there are un- 
rounded velar vowels in many languages (for example in 

2 Certain varieties of (Amer.) Engl, have a similar short vowel in not, hot. 

3 Or in (Amer.) Engl, go when no diphthong is used. 
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Russian, Roumanian, Turkish, American Indian languages). 
The vowel in the (Brit.) Engl, cut, hut is yet another example 
(unrounded, half-open back vowel). The (Amer.) Engl, vowel 
in the same words is less open and less retracted. 

In phonetics it is customary to symbolize the place of vowels 
in the mouth schematically by a geometrical figure which, for 
the most common types of vowels, will have the following 
shape : 



The labialized front vowels are placed within brackets. The 
less common unlabialized back vowels have not been taken into 
account. 

There also exist in certain languages (English, Swedish, Nor- 
wegian, etc.), central (or middle, mixed ) vowels, produced with 
the back of the tongue articulating toward the middle of the 
palatal arch (at the juncture of the hard and soft palates). 
Their timbre is consequently intermediate between that of the 



Fig. 29. Profiles of the back of the tongue during pronunciation of the French 
vowels [i], [e], and [e] (obtained by means of the so-called plastographic method 
of E. A. Meyer), above, the hard palate with the alveoli and the teeth. 


palatal vowels and that of the velar vowels. These types may 
also be rounded or unrounded. The (Brit.) Engl, vowel in the 
words hurt, sir, girl is central, half-open, and unrounded. The 
vowel in the Norwegian word hus (house) is central, close, and 
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rounded; that of the Swedish hund (dog) is central, half-open, 
and rounded. 

note. Although most of the known vowels are articulated 
with the aid of the back of the tongue (dorsal types), nothing 
prevents us from producing vowels with the tip of the tongue or 
with the predorsal region (apical and predorsal types). As a 
matter of fact such vowels exist. The vowel phoneme [i], 4 in 
some Swedish and Norwegian dialects, is articulated in this way. 
There exists also a corresponding rounded type. The so-called 
retroflex vowels are characterized by a special position of the 
tip of the tongue which rises toward the palatal arch (cf. retro- 
flex consonants, p. 41). The hollow shape of the tongue 
which results gives a specific timbre to these vowels. They are 
encountered in certain English areas and in American English, 
where they are due to an apical r which has often disappeared 
(in girl, far, more, etc.), so-called /--colored vowels. 

With these articulatory data it is possible to characterize 
most normal vowel types by indicating their place in the mouth, 
the degree of closing, and the position of the lips. The vowel 
[i] will therefore be an unrounded, close front vowel; [e] will 
have the same characteristics except for the degree of closing 



Fig. 30. Position of the soft palate during pronunciation of a nasal vowel. 
The oral passage is open and the air of expiration escapes through the mouth 

and nose. 

(half-close); [y] also, with the exception of the labialization; 
[u] will be a rounded, close back vowel; [o] will be identical 
to it except for the degree of closing (half-close), etc. All of 
these vowels are oral, that is to say they are pronounced with- 


4 The concept of "phoneme” is treated in Chap. XI. 
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out nasal resonance (or, at least, without any strong nasal 
color). 

Nasal vowels are by far less common and less numerous, at 
least as independent types, than oral ones. The nasal vowels 
in French are, for example, four in number, namely [e], [ce], [a], 
and [5], i.e. the vowels most often spelt respectively in, un, 
an or en, and on (in fin, brun, grand, and bon). The nasality of 



Fig. 31. Diagram indicating the position of the tongue for a close front vowel 
(type [i], left), and for an open back vowel (type [a]). The dotted line indicates 
the maximum elevation for a vocalic articulation. If the tongue exceeds this 
limit, different kinds of noise are produced and a consonantal articulation is 

obtained. 


these vowels is an essential characteristic which often by itself 
permits us to distinguish between two words. Thus the words 
beau and bon, fait and fin (phonetically [bo] ~ [bo], [fs] ~ [fe]) 
are distinguished one from the other only by the presence or 
absence of nasal resonance in the vowel. There are few 
languages in Europe in which nasality has such a linguistic 
importance. Besides French, only Portuguese and Polish 
possess true nasal vowels. They also occur in American 
languages (Guarani). In the other languages, we sometimes 
hear a certain nasal resonance which may be due to the proxi- 
mity of a nasal consonant ( m , ri) or else be individual and 
accidental. It consequently does not play any linguistic role 
and is incapable of assuming a semantic difference. 

There exist still other characteristics than those mentioned 
here which can influence the quality of vowels and thereby 
serve to contrast one timbre with another. A vowel may be 
articulated with more or less muscular tension, and in certain 
languages (German and English, for example) a distinction is 
made between tense vowels and lax vowels. Thus the long [ii] 
in the English seat is tense, while the short vowel in sit is lax 
(in narrow transcription [i]). Similarly the long vowel [u:] in 
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Fig. 32. Position of the tongue for the principal vowel types, left, the front 
vowels; right, the back vowels. It is to be noted that the position of the 
tongue for [u] is in reality a little more forward than for the other back vowels, 
contrary to what might be assumed from the vocalic square in Fig. 28, which 
implies a considerable — very schematic — simplification of articulatory reality. 

(After Jones.) 


the English food is tense in comparison to the short vowel in foot, 
which is lax (in narrow transcription [u]). This is a vocalic 
distinction unknown, for example, in French, in which every 
vowel, at least in stressed syllables, is distinctly tense. Differ- 
ences of this kind contribute to giving a language its phonetic 
peculiarity. 

Finally a distinction is also made between monophthongs 
whose timbre remains acoustically the same for the ear through- 
out the duration of the vowel , 5 and diphthongs which change 
timbre during their emission. We therefore hear a certain 
vocalic quality at the beginning of a diphthong, and another at 
the end. 

English is rich in diphthongs : [au] as in house, [ai] as in fine, 
[oi] as in boy, and, generally in British English, [ou] as in go, and 
[ei] as in day. Jones calls these diphthongs closing diphthongs, 
because their second element is a close vowel. Other diph- 
thongs are [ia], as in dear, [ua] as in poor, and [ea] as in bear. 
Jones calls them centring diphthongs, because their second 

5 Acoustic spectra reveal, even in monophthongs, variations of timbre during 
the course of emission of vowels, but these variations are too slight to be 
perceived by the ear. 
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Fig. 33. Position of the tongue for [i] and for [u] (dotted line). (After Pike.) 

element is a central vowel (the tongue movement going in the 
direction of the middle of the mouth cavity). 

German has the three diphthongs: [au] as in Haus; [ai] as in 
mein; and [oy] as in heute. Modern French has no diphthongs, 
but numerous spellings still bear witness of old diphthongs 
which have been reduced to monophthongs (e.g .fait, chevaux). 

Some phoneticians (e.g. Jones) look upon the complex vowel 
types in words like (Brit.) Engl .fire, hour, as triphthongs', [ah], 
[aua]. This is to a certain degree a question of definition into 
which we will not go any farther here. A French spelling like 
beau (mod. Fr. [bo]) indicates an ancient pronunciation [oau], 
a triphthong with the stress on its middle element. 




CHAPTER V 


Consonants 

While vowels are characterized acoustically by the absence 
of audible friction and from the articulatory point of view by a 
free passage of air, consonants are, or contain, noises and are 
pronounced with a stricture of the air passage. A distinction 
is made between momentary consonants, which suppose a 
complete closing followed by an abrupt opening (“explosion”), 
and continuous consonants, which are characterized by a con- 
traction of the air passage and which can consequently be 
prolonged, theoretically, as long as air from the lungs permits. 

Stops. In phonetics, momentary consonants are called stops 
(sometimes plosives or explosives ) because the most important 
phase of their formation is the momentary closing of the air 
passage. With regard to English, this closing may be achieved 
with both lips against each other ( bilabial stop), with the tip of 
the tongue against the teeth or the gums {dental, gingival, or 
alveolar stop), or with the back of the tongue either against the 
hard palate {palatal stop) or against the soft palate {velar stop). 
The consonants of pike and bike {p and b) are bilabial, those of 
two and do {t and d) are apico-alveolar, those of cow and go, 
kiss and give {k and g) are dorso-palato-velar. In most 
languages the phonemes 1 [k] and [g] adapt their place of arti- 
culation to the adjacent vowel. In combination with [u] or [o] 
the contact is velar, in contact with [i] more or less palatal, and 
in other cases ([a], etc.) intermediate. The degree of adapta- 
bility to surrounding vowels is greater for the [k] and [g] type 
than for other consonants (cf. p. 42). 

We have seen that all consonantal articulation may be ac- 
companied by laryngeal vibrations or be made without partici- 
pation of the vocal cords. Stops may therefore be voiced or 
voiceless (or unvoiced). The consonants [b], [d], and [g] are 
voiced, while [p], [t], and [k] are voiceless. 

1 For the notion of phoneme, see Chap. XI. 

40 



CONSONANTS 


41 



Fig. 34. Palatograms of a French [t] (apico-dental), right, and of an English 
[t] (apico-alveolar), left. The striped area indicates contact of the tongue with 
the teeth and palate. It will be noted that for the English [t] this area is clearly 
above the teeth, while for the French [t] the surface touched by the tongue 
extends as far as the teeth. (After Jones.) 


Every consonant may be defined according to its mode of 
articulation and its point of articulation. Thus [t] is a voiceless 
stop as regards its mode of articulation, and an apico-alveolar 
consonant according to its point of articulation. 

It goes without saying that the English consonants listed here 
do not exhaust the number of possible stops. For example, a 
stop may be formed by placing the tip of the tongue against 
the teeth ( apico-dental stop). This is the case with the French 
t and d. It is possible to raise the tip of the tongue still higher 
than in English and articulate against different parts of the hard 



Fig. 35. Position of the tip of the tongue for a French [t], right, and for an 
English [t], left. (After Dumville.) 

palate ( apico-palatal stops). In this case, it is often the part of 
the tongue below the tip that touches the palate. These types 
are called retroflex consonants. Such consonants are to be 
found in Swedish where an apical r merges with a following t 
or d to form a single retroflex apico-prepalatal consonant (for 
instance in kort “short” and bord “table”). These retroflex 
types are encountered again in Sicilian dialects and in India for 
example (see Fig. 37). In certain American Indian languages 
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the retroflex t type, transcribed [t], is opposed, as a different 
phoneme, to dental [t]. 

There are essentially two types of voiceless stops, aspirated 
and unaspirated , 2 The French consonants [p], [t], [k] are un- 
aspirated stops. This same type is found in the other Romance 
languages and in most European languages with the exception 
of the Germanic group. From the acoustic point of view, an 
aspirated (English) stop is characterized by an exhalation of 
breath, an unvoiced noise, which is heard between the explosion 
and the vowel following and which is chiefly perceptible before 
a stressed vowel. This exhalation is not heard in French. 



Fig. 36. Palatograms of a palatal [k] (or [g]), left; of an intermediate (post- 
palatal) [k], center; and of a purely velar [k], right. In the case of the latter 
the hard palate has hardly been grazed by the back of the tongue. Almost all 
contact is made against the soft palate. 


The articulatory difference between the two types is as follows: 
during the closure (buccal closing) of a stop of the unaspirated 
type, the glottis is closed. The vocal cords can therefore begin 
vibrating at the moment of explosion. The vocal cords are 
thus already in the position required for phonation and the 
vowel can follow the explosion immediately. During the oc- 
clusion of an aspirated stop the glottis is open. There is thus a 
certain lapse of time before the glottis is completely closed for 
the following vowel. The air which escapes during this time 
is heard as an exhalation. 

The English or German voiceless stops are not aspirated in 
every phonetic position. Before an unstressed vowel, aspira- 
tion is often weak. After an s of the same syllable (e.g., in 
English stay, Swedish sten “stone”), the consonant is of the 
unaspirated type. 


2 For glottalized stops, see p. 29. 
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note. There exist also in certain languages aspirated voiced 
stops, for example in Sanskrit (the ancient classical language of 
the Hindus) and in other dialects of India. Some languages 
use aspirated and unaspirated stops as separate phonemes 
(ancient Indo-European, classical Greek). 

If the aspiration is very strong, the aspirated stops tend to 
pass into the group of affricates or affricated stops (see page 50). 
This is a development that is presently taking place in Danish, 
in which t before a stressed vowel is perceived as [ts] by a 
foreign ear. By such a development the Germanic aspirated 
stops have been transformed into affricates or fricatives in 
High German (cf. English ten, German zehn [pronounced 
[tsein]], English eat, German essen). 



Fig. 37. Palatograms of a normal apico-dental stop (French [t] or [d]), left, 
and of a retroflex stop, center, right, shape of the tip of the tongue for 
articulation of a retroflex stop. (After E. A. Meyer and Dumville.) 

Finally, a stop may also be realized in the pharynx (pharyn- 
geal stop) or in the larynx itself, where it is possible to close the 
air passage momentarily by bringing the vocal cords close to- 
gether. This is what is called the glottal stop and, in certain 
languages (German, for example), it is a normal consonant 
sound placed regularly before every stressed initial vowel. It 
replaces other stops in English in certain types of vulgar speech 
(London cockney get, better, or New York ['boPl] for bottle ). 

Nasals. Since the stops by definition suppose a complete 
closing of the air passage, it follows that during the occlusion 
the soft palate closes the entrance to the nasal cavities. If, on 
the other hand, we combine closing of the oral cavity with a 
lowered position of the soft palate and a free passage of air 
through the nose, we obtain another kind of consonant, called 
nasal consonants. Consequently, a nasal is a stop as regards 
the oral articulation, but an open sound (free passage) if we 
consider the nasal cavity. If, in pronouncing a [b], we open 
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Fig. 38. Palatograms of the English (velar nasal) [rj], left, and of the French 
(palatal nasal) [ji], right. 

the entrance of the nasal cavities, we obtain a nasal bilabial 
consonant [m]. Similarly [n] is a nasal apico-alveolar (corre- 
sponding more or less to [d]), and [rj] the velar nasal (English 
king, German jung “young”). Other languages have a palatal 
nasal (phon. [p.]), as in French digne, baigner, articulated with 
the back of the tongue against the hard palate and the tip of the 
tongue lowered. 

Since there are so many possible stops, it goes without saying 
that there also exist other nasal consonants. The French [n] is 
purely dental. Swedish and other languages have retroflex 
nasals, etc. 

Nasal consonants are normally voiced but may lose their 
voicing in combination with voiceless consonants. For ex- 
ample in French, [m] normally becomes voiceless after voiceless 
[s] in words ending in -sme ( enthousiasme , commmisme). 
Voiceless nasals are not independent phonemes in European 
languages, but this does not prevent them from existing 
elsewhere. 

Laterals. The consonants called laterals have this in com- 
mon with stops and nasals: that the articulatory organ, the 
tongue, makes a firm contact with the point of articulation in 
question (usually the teeth or the palate). But contrary to 
what happens in the preceding groups, this contact takes place 
only at the middle of the oral cavity, while air escapes from 
both sides of the place of articulation. Sometimes this lateral 
passage of air occurs only on one side ( unilateral consonant) 
without any perceptible acoustic difference resulting. The 
English [1] (in light, long, call) is a lateral type. The tip of the 
tongue touches the upper gums, and air escapes on both sides 
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Fig. 39. Position of the tongue for the dorso-velar nasal (English [o]), left, 
and for the dorso-palatal nasal (French [pi), right. (After Jones.) 

of the tongue. A weak noise, caused by friction of the air 
current against the side-edges of the tongue, is produced. In 
British English at the ends of syllables, in American English 
more generally, [1] has a dark timbre, caused by a rising of the 
back of the tongue toward the soft palate ([u]-position, and 
consequently [u] color of the consonant). Such [1] is called 
velarized (in narrow phonetic transcription written [1]). Cf. also 
page 58. 

In place of the apico-alveolar English [1], French has a dental 
[1] (in lit, loup, alter). This [1] is never velarized or dark. 
French, however, formerly had a velarized [1] which was later 
transformed into a vocalic element [u] as a result of the loss of 
its apical articulation. This development is responsible, for 
example, for French plurals of the type cheval-chevaux. In the 
old plural chevalz, the velarized / changed into [u], thus pro- 
ducing a diphthong which ended by being reduced to [o]. 
Many languages also have the palatal lateral [X] (French / 
“mouille”), e.g., Spanish (at least in its European form) in 
calle, caballo, in Italian figlio, meglio. It was formerly used in 
French and is still heard in certain French-speaking regions 
(for example in Switzerland) in such words as fille, piller. [X] 
is a dorso-palatal lateral consonant, formed with the back of 
the tongue articulating against the hard palate. In French, [X] 
has been replaced by the fricative dorso-palatal consonant 
called the “yod” (see Fig. 39), i.e., the English [j] in yes. 

Trills: /--sounds. The consonants called trills, or vibrant s, are 
articulated in such a way that the articulating organ — which in 
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this case is either the tip of the tongue or the uvula 3 — forms a 
series of very brief occlusions, separated by small vocalic ele- 
ments. Whether apical or uvular, the trills belong to the 
r-family of sounds. There are two kinds of r in terms of the 
articulatory organ: the front or apical r and the back or uvular r. 
The first is pronounced in such a way that the tip of the tongue, 
touching the alveoli, is pressed forward by the stream of air. 
Because of its elasticity, the tongue returns to its former position, 
and the same movement is repeated up to four or five times in 
succession for a strong r. This r is often called “rolled” r. 
In Europe and elsewhere in most languages, the trilled apical 
[r] is, so to speak, the primitive form of the r-phoneme. It 
must have been the [r] of Latin and Greek and probably also the 
primitive Indo-European [r]. This rolled [r] is preserved in 
many European languages, as much in the pronunciation of the 



Fig. 40. Trilled apical r. Fig. 41. Trilled uvular r. 

(After Jones.) (After Dumville.) 


cultivated classes as in the local patois (Spanish, Italian, Slavic, 
etc.). But in French, in German, and in a few other European 
languages (Danish, Swedish, Dutch), the apical r has been 
replaced, in modern times, or is now being replaced, by a 
uvular pronunciation of the phoneme. It is no longer the tip 
of the tongue, but the uvula, which vibrates and forms the re- 
peated contacts with the back part of the tongue (Fig. 41). 
This trilled back r is widely prevalent in France and Germany. 

This replacement of the front r by a back r has taken place 
almost simultaneously, it seems, in several languages of Western 
Europe: in French, German, Dutch (where the phenomenon is 

3 Other vibrant sounds are either pathological phenomena or non-linguistic 
sounds (lip vibrations, etc.), such as the bilabial “brrr!” uttered when shivering. 
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less advanced than in French), Danish (where the apical r has 
disappeared except in a few dialects), Swedish (where the pos- 
terior r is used throughout the southern part of the country), 
and Norwegian (where some regions on the coast use the 
uvular r). An analogous tendency is encountered for example 
in the North of Italy (Turin), in Portuguese, and in some 
Spanish-speaking regions of America (where the double r, in 
Sp. perro, carro, is pronounced as uvular). The back r is also 
found in a region of Great Britain (Northumberland). This 
development — which seems to be of recent date wherever it is 
encountered — poses some interesting problems, which, how- 
ever, it is impossible to discuss fully here. It seems in any case 
that this new pronunciation of the r is an urban phenomenon 
which had its origin among the upper classes of the cities and 
which has only slowly penetrated into the pronunciation of the 
peasantry. This is the case in France and Holland, for ex- 
ample. Phonetically this change represents a weakening of the 
pronunciation of the consonant — a kind of phonetic degenera- 
tion. 

But this tendency toward weakening of the r has taken a 
different character in certain other languages (and dialects). It 
may happen that the trill as such is weakened or disappears and 
that the tip of the tongue, instead of producing a series of 
closings and openings, never completely blocks the passage of 
air, which continues to pass through a small opening, mean- 
while producing a frictional noise. Thus it is no longer a 
vibrant but a spirant, or fricative consonant. This is for ex- 
ample the case with the normal British English r. The same 
weakening of the apical r is encountered in the Swedish spoken 
in Stockholm. An analogous change is also observed for the 
uvular r, which in fact is very often fricative. The back part of 
the dorsum forms a narrowing of the air passage against the 
soft palate or the uvula but without any trills being produced. 
This is often the case with the Parisian r (also called “dorsal” 
r). Certain open variants of the fricative r, without audible 
friction, are sometimes referred to as “frictionless continuants” 
(together with [j], [w], etc.). Another variety of r is the flapped 
type, produced with a single contact of the apex against the 
gum (sometimes in English between vowels: very, etc., and in 
Spanish caro, etc.). In American English the weakening of the 
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apical (retroflex) r has often resulted in retroflex or /--colored 
vowels (cf. p. 36). 

The two types of r — front and back — are most often two 
variants (regional or individual) of the same phoneme. Neither 
in French, nor English, nor German is it possible to change 
the meaning of a word by replacing an apical r with a uvular r. 
But there are languages in which these two articulations are 
two different phonemes and in which, consequently, a word 
may .change in meaning if one is replaced by the other. This 
is the case for example with some Provencal and Franco- 
Provengal dialects. 

The trills (/•) and laterals (/) are often called liquids, a term 
inherited from the grammarians of antiquity. The liquids are 
normally voiced in French and in other European languages, 
but may lose their voicing on contact with voiceless consonants 
(as in French peuple, pli, pretre with the /’ s and r’s more or less 
voiceless). In certain languages, the voiceless liquids are 
independent phonemes (e.g., in Welsh). 

Fricatives. We have already mentioned that a fricative (or 
spirant ) 4 consonant is characterized by a narrowing of the air 
passage, which produces a frictional or rubbing noise as the 
air passes through the tiny opening formed by the articulating 
organ. This noise may be more or less audible according to 
the force of articulation and often almost disappears, especially 
in the voiced types (“frictionless continuants,” among others 
certain /--types; cf. p. 47). This opening may be flat-shaped, as 
for [f] (labio-dental fricative), or it may be more or less round, 
as for [s], [J], or for the bilabial fricative [w] (see Fig. 42). In 



O 


Fig. 42. Diagram illustrating difference in shape of opening between a 
“round” type spirant and a spirant with wide opening (on the one hand, [s], on 
the other, [f]). (After Jespersen.) 

principle it is possible to produce fricatives at any point what- 
ever in the mouth, from the lips to the pharynx, and also in the 

4 Sometimes termed “frictional continuant.” 
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larynx itself (laryngeal fricative). English spirants are as fol- 
lows: [f] and [v] (labio-dental fricatives as in fine, vine, voiceless 
and voiced, with flat-shaped constriction), [w] (bilabial and 
voiced, with a round opening, as in win), 5 [0] (apico-dental, 
voiceless, with a flat-shaped constriction, as in think, thin), [6] 
(the corresponding voiced type, as in this, them), 6 7 [s] (voiceless, 
in yes), [z] (voiced, in easy), 1 [J] (voiceless, in ship), and the 
voiced correspondent [3] in pleasure , 8 [j] (dorso-palatal, as in 
yes, often pronounced as frictionless). The [w]- and [j]-types 
are sometimes called semivowels (especially when they are fric- 
tionless) because they are more vocalic and in any case contain 
less noise than the other consonants. French [q] in lui, puis, 
is a dorso-palatal labialized fricative (a rounded [j]). German 
[9] in ich, riechen, is a voiceless dorso-palatal fricative. 

As for the two spirants [s] and [J] (and their voiced corres- 
pondents [z] and [3]), it is customary in phonetic manuals to 
classify [s] as alveolar and [J] as prepalatal. This difference in 
point of articulation is not, however, essential for the contrast 



Fig. 43. Difference in shape of the tip of the tongue for an [s] (round opening) 
and for an English [0] (as in think ) with a wide opening. (After Pike.) 

5 (Amer.) Engl., and sometimes also (Brit.) Engl., occasionally has the corres- 
ponding voiceless [m] in what, which, why, etc. 

6 [0] and [6] may be pronounced as interdental (i.e. with the tip of the tongue 
against the edge of the upper teeth), or postdental (i.e. with the apex against the 
inside of the upper teeth). They may even be predorsal (as Danish [6]). These 
differences are hardly audible and do not play any linguistic part. 

7 Both s’s may be apical or predorsal. French [s] is normally predorso- 
alveolar, English [s] often apico-alveolar (see Fig. 44); German has both 
indifferently. 

8 Most often [J] is an apico-prepalatal (as is [3]). 
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between the two types. The main difference between [s] and 
[J] lies in the shape and size of the constriction, which is rounder 
and much smaller for [s] (giving rise to a much higher fre- 
quency of vibration); in the shape of the back of the tongue 
which is lowered for [s] and raised for [J] ; and, finally, in the 
position of the lips which is neutral for [s], while [J] is often a 
strongly labialized consonant (particularly French and Ger- 
man [j - ]). The consonants [s] and [z] are sometimes referred to 
as sibilants and the two consonants [J] and [3] as shibilants — a 
terminology based on their acoustic impression which, in turn, 
is due to the difference in frequency which distinguishes 
them. 

English (just like German and the other Germanic languages) 
also has the laryngeal spirant [h] which is heard, for example, 
in English house, he, and in German Haus, haben. The friction 
is produced when the air passes through the half-closed glottis. 
The noise gets its color from the surrounding vowels, and this 
is why the different [h]-variants have sometimes been looked 
upon as voiceless vowels (linguistically an impossible interpre- 
tation). Among other consonant types we may mention the 
German voiceless dorso-velar spirant [x] (the “ach-laut”) in 
doch “however,” lachen “to laugh,” articulated with the back 
of the tongue against the soft palate. The same type also 
exists as voiced, i.e., [y]. Spanish possesses the same conso- 
nants (the voiceless form in hijo [fixo] “son,” the voiced form 
in hago [>ayo] “I do” or “I make”), [y] also exists regionally 
in German (fVagen, sagen). The German “ich-laut” [9] is the 
palatal counterpart of [x], in German belonging to the same 
phoneme (cf. Chap. XI). Spanish possesses a bilabial spirant 
which, unlike the English bilabial in well, wish, is pronounced 
without rounding of the lips (in haber. Have, etc. ; phonetically 

[PD- 

Affricates. Finally we have to deal with a consonantal type 
which is a combination of stop and fricative. This is the 
affricate, represented for example by the English initial conso- 
nant of child, and chair, or the Spanish intervocalic consonant 
in mucho “much.” In this case, it is a voiceless apico-alveolar 
affricate [tf]. A similar sound is heard in the Italian cento 
“hundred.” The corresponding voiced apico-alveolar affri- 
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cate is the English [<%] in jam, John, in the Italian giorno 
“day,” etc. Affricates also exist in German: [pf] in Pfad, [ts] 
in zehn, and dialectally [kx] in kommen, etc. (Southern dialects). 
In most Slavic languages affricates are very numerous. 

Fortes and lenes. The types described up to this point do 
not cover all the possibilities for differentiation which exist in 
the field of consonants. A consonant may be articulated with 
more force or less force. The current of air may be more or 



Fig. 44. Position of the tongue for [s] (top) and for [J] (bottom), left, the 
apical type; right, the predorsal type. (After Hedegiis.) 
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less intense. And the resistance offered to the current of air 
at the point of articulation of the consonant may be more or 




Fig. 45. Position of the tongue for the affricates [S] (left) and [if] (right). 
There is complete stoppage in this figure. It is therefore the first phase of the 
phoneme that is illustrated here. The second phase is in principle identical with 
that which characterizes the corresponding spirant (Fig. 44). 


less vigorous. There are strong consonants and soft conso- 
nants. In English or French, the voiceless stops [p], [t], [k], 
and the voiceless spirants [f], [s], and [J - ] are fortes, their voiced 
counterparts [b], [d], [g], [v], [z], [3] are lenes. Among the 
stops and spirants, there are thus two series — a series of fortes 
which are opposed to a series of lenes ([p] to [b], [s] to [z], 
etc.). The nasals and liquids, as also the “semi-vowels,” in 
European languages are always lenes. 9 

9 In English and in the other Germanic languages the strong stops are in 
most positions aspirated, whereas in most other languages (Romance, Slavic) 
they are unaspirated. On the other hand, in the latter languages, the voiced 
types are always fully voiced, while in English, German, etc., they are often only 
half-voiced or even voiceless without becoming fortes. So a solid distinction 
between the series is retained. In French, the fortis-type may become voiced 
through assimilation (see Chap. VII) without passing into the group of lenes, and 
a lenis consonant may be assimilated to a voiceless without becoming a fortis. 


CHAPTER VI 


Classification of the Sounds of Language 

Articulatory classification. The grouping of the sounds of 
language attempted in the preceding chapter has been made on 
the basis of articulation or physiology. We have taken the 
different positions of the organs of speech during the formation 
of vowels and consonants as our point of departure to establish 
vocalic and consonantal types : front and back groups, close and 
open groups, and oral and nasal groups in vowels, and in 
consonants categories such as dorsal and apical, fricative and 
stop, fortis, and lenis, etc. This is the traditional classification 
of sounds, inherited from the so-called classical phonetics of 
the past century (with the great names of Sievers, Sweet, Storm, 
and Passy), in which a nearly accurate conception of the arti- 
culations had been arrived at, but in which knowledge of the 
acoustic facts was still only approximate. It is this classifica- 
tion which has become traditional in all of our phonetics 
manuals and in elementary teaching. It is also from physio- 
logical facts that most of the terms now current in phonetics in 
all the great languages have been derived. Nor is there any 
doubt that physiological phonetics will render the greatest 
services in all pedagogical applications of phonetics (teaching 
of foreign languages, correction of errors in pronunciation and 
of dialect or vulgar pronunciation, teaching of deaf-mutes, 
etc.). 

However, modern methods of physiological phonetics have 
shaken up a good part of the system established by classical 
phonetics. For example, it has been demonstrated with 
modern methods (X-rays and films) that the articulations are 
much less stable than was believed formerly. The old idea 
that a certain definite position of the organs of speech was 
characteristic of a sound has proved to be more or less false. 
The organs are in constant movement from one point to another 
in the speech apparatus (as demonstrated by Menzerath, later 
by Cooper and Lotz, and others). If, in the preceding chapter, 
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we have described a certain position of the organs (of the 
tongue, for example) as being characteristic once and for all of 
a given vowel, this was actually a gross simplification, made for 
pedagogical reasons. By processes of compensation it is 
possible to produce the same acoustic effect in several different 
ways. If we suppress or change a certain articulation factor, 
we can compensate for it by modifying the others. Moreover, 
there are individual and regional differences of articulation to 
which no acoustic differences correspond and which are conse- 
quently negligible from a linguistic point of view. One person 
articulates his [t] with the tip of the tongue, another with the 
forward part of the back of the tongue (predorsal pronuncia- 
tion), without any perceptible acoustic difference resulting. 
An [e] can be changed into an [ 0 ] by rounding the lips (which 
is the normal procedure in French), but it is possible to obtain 
the same effect by withdrawing the tongue a bit. The effect of 
both procedures is to diminish the peculiar frequency of the 
oral cavity. The French vowel [ce] in peur is a rounded half- 
open front vowel. The (Brit.) Engl, vowel [o] in girl is an 
unrounded half-open middle vowel. Acoustically and audi- 
tively both vowels belong to the same type and consequently 
ought to be classified together. 

Acoustic classification. The question can therefore be asked 
whether the moment has not come to replace the old physio- 
logical classification of the sounds of language with a classifica- 
tion made according to their acoustic structure (a classification 
whose broad lines we have sketched above, pp. 13-16). Our 
knowledge in matters of phonetics is now sufficiently advanced 
for it to be possible to make such a classification. Indeed, 
such an attempt has been made recently by a group of phoneti- 
cians and linguists, Jakobson, Fant, Halle, who in their work 
Preliminaries to Speech Analysis (see Bibliography) have 
attempted to take an inventory of the acoustic distinctions 
utilized in human language. Their system is perhaps not abso- 
lutely definitive, and it would probably be premature to wish to 
introduce it at present into manuals and elementary teaching. 
There may be distinctions which the authors have not taken 
into account. Their thesis, according to which all distinctions 
utilized in language are binary oppositions (of the type labial: 
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nonlabial , nasal: oral, etc.), has not been generally accepted, 
though there is no doubt that it gives an excellent tool for 
description. But they are the first to have attempted to use 
the discoveries of modern electro-acoustics to establish a new 
system of classifying our sound resources, and the attempt 
deserves credit. 

We must note, however, that the traditional (physiological) 
classification of the sounds of language has itself not been able 
to ignore the acoustic point of view completely. Articulatory 
types have been grouped together which (although different 
from a strictly physiological viewpoint) have proved to be 
acoustically identical or auditorily related. For example, un- 
der the heading dentals, covering postdental or alveolar articu- 
lations, we often find apical as well as predorsal types. The 
velar stops and the velar nasal are classed together, although 
the latter, according to instrumental findings, is articulated 
more to the back than [k] and [g]. Normal laterals and the 
unilaterals are placed under the same heading. We have also 
allowed ourselves to be influenced, more or less unconsciously, 
by the linguistic function of sounds and by their differential 
value (cf. page 92). If all the types of r are grouped together, 
this is because, in most languages, the different r ' s are variants 
of the same phoneme (cf. page 93). From the purely articula- 
tory point of view, there is a vast difference between, say, a 
rolled apical r and a fricative uvular r. Thus it may be said 
that the traditional classing of the sounds of language is a 
physiological classification, modified by acoustic, auditory, or 
functional considerations. The principle of a classification by 
type of articulation has never been carried out fully — it would 
have led to obvious absurdities. Informed phoneticians have 
let themselves be guided by their ear and by their linguistic 
sense. 



CHAPTER VII 


Combinatory Phonetics 


In the preceding description of the sounds of language, we 
have represented them as units, more or less independent of 
one another. It would, however, be a gross error to picture 
vowels and consonants as fixed and unchangeable units, 
strung together like the beads of a rosary. Our description of 
a series of isolated acoustical units was given purely for peda- 
gogical reasons. In spoken language, it is rather unusual to 
find an isolated sound. Language is made up of small units 
which group themselves to form larger and larger units. What 
we hear while listening and what we produce in speaking are 
chains of sounds — longer or shorter — but always complex and 
capable of being analyzed into smaller units. Consonants are 
united with vowels to form syllables. Syllables form groups, 
phrases, sentences. While grouping in this way, sounds influ- 
ence one another and are modified in various ways. We have 
already pointed out (p. 40) that consonants are under the 
acoustic influence of vowels and that the vocalic spectra are 
modified by contact with consonants. We are now going to 
make a more systematic study of some of the principal phenom- 
ena of combinatory phonetics (also called phonetics of juncture). 

Ease of pronunciation. In uttering the sounds of language, 
there is a tendency for speakers to try to obtain the maximum 
effect with the minimum effort. This is the reason why the 
speaker tries, when combining sounds, to avoid articulatory 
movements which are not absolutely indispensable for the 
desired acoustic effect. For instance if he has to pronounce 
two t' s in succession (in an example like: at ten), he normally 
does not pronounce the first [t] completely, with a closing 
followed by an explosion. This would involve the superfluous 
effort of first opening the air passage and then closing it again 
for the second [t], whose place and manner of articulation are 
the same. Instead the first contact is retained and there 
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results a prolonged closure with a syllabic boundary in the 
middle of this occlusion (see p. 67). In this way two articu- 
latory movements are dispensed with: the opening of the first 
[t] and the closing of the second. Here we have an example 
of a short cut in pronunciation, due to the contact of two 
identical phonemes. 

If, in place of t + t, it is a question of pronouncing t + d 
(for instance: at dawn ) one does the same thing, the only 
difference being that, in the middle of the closure, the vocal 
cords begin to vibrate, since the second stop is voiced. 1 But 
there is only one closure. The reverse happens in bad taste 
where it is the voiced consonant which precedes the voiceless. 

In the case of a cluster composed of two nasal consonants 
(in May, come now), the passage through the nose remains open 
during the whole time required to pronounce the two nasal 
consonants. The speaker thus dispenses with the effort of 
executing, twice in succession, a movement which in this case 
would be quite useless. 

Let us take another example. In cases like : bad name. Bob 
Miller, one has to pronounce the groups [dn] and [bm], that is 
to say, stops followed by nasals having more or less the same 
place of articulation. The basic articulatory difference between 
[d] and [n] (or [b] and [m]) is the position of the soft palate. In 
passing from [d] to [n] (or [b] to [m]), one simply lowers the 
soft palate, while the tip of the tongue remains against the 
teeth. The air, which, during the complete closure, has been 
more and more compressed in the mouth, comes out suddenly 
when the nasal cavity is opened. A nasal explosion occurs 
instead of the one which normally occurs against the gums. 
If, on the contrary, the nasal precedes the stop ( one day, come 
back), it is sufficient to close the nasal passage to transform the 
nasal consonant into a stop. The tip of the tongue (or the lips, 
in the case of the group [m + b]) remains in the same position. 

A nasal closure occurs similarly in the case where the stop is 
voiceless ([t + n], [p + m], e.g., at night, stop me). The only 
difference is that, at the moment of the explosion, the vocal 
cords begin to vibrate. 

If the stop is followed by a lateral (groups [d + 1] or [t + 1]), 

1 At least in principle. It may be assimilated, partly or completely (cf. 
p. 60 ff.). 
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the explosion occurs on both sides of the tongue, while the tip 
of the tongue retains its contact with the gum ridge. One hears a 
lateral explosion in words like : little, cattle, and often in groups 
like : not like, bad light. 

Secondary characteristics of consonants. We have spoken 
above (p. 40), with regard to the phonemes [k] and [g], of a 
tendency that certain consonants have to change their place of 
articulation according to the vowels which accompany them. 
The case of [k] and [g] is an extreme one. But we can observe a 
similar tendency in almost every consonant. Palatograms in- 
dicate that the place of articulation of [t] or [d] is farther for- 
ward in a group such as [ti] or [di] than in [tu], [du]. Similarly 
[1] is articulated farther forward in lit than in look. In a 
general way, the vowel of the syllable determines whether the 
accompanying consonants will be more palatalized or velarized, 
or more labialized or less so. For the pronunciation of groups 
like [tu] or [du], the tongue and the lips take from the start the 
position which they must have for the vowel. The tongue 
draws back as much as the articulation of the [t] permits, and 
the lips are rounded. The result is a velarized and labialized 
[t] (or [d]). There are, in fact, as many different t’s or d's as 
there are possible combinations of these consonants with 
vowels. These different combinatory variants of phonemes are 
unconscious and the acoustical differences which exist (and 
which appear clearly on spectrograms) are not perceived by the 
ear. 

Each consonant has therefore, in reality, certain supplemen- 
tary characteristics besides the stable qualities which differen- 
tiate it from the other consonantal phonemes of a system. 
These combinatory phenomena are generally grouped under 
the following four headings : 

1. Palatalization: the palatal (acute) color which consonants 
assume on contact with palatal vowels (or, in certain cases, 
with palatal consonants). 

2. V elarization: the velar grave color which consonants 
assume on contact with posterior vowels. 

3. Labialization: the rounding of the lips which accompanies 
consonants which are in contact with rounded vowels. 

4. Labio-velarization: the shade at once velar and labial 
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which consonants assume when they are in contact with lip- 
rounded back vowels ([u], [o]). 

French consonantism is characterized, for the most part, by 
a very strong tendency for the consonants to submit to the 
influence of the vowels which surround them. A French conso- 
nant placed before [i] is, in general, more palatalized, and is 
more labialized before [y], than in many other languages. 
The palatalizing tendency is especially strong in French. 
French is an extreme case among the Western languages. 
Palatalization of consonants is also a characteristic of Russian 
phonetics. English is much less extreme in this respect. 
German is intermediate between French and English, and so 
are the Scandinavian languages, and also Spanish and Italian. 



k i k u 


Fig. 46. Spectrograms of the groups [ki] (left) and [ku] (according to Potter- 
Kopp-Green, Visible Speech). The noise spectrum (non-periodic vibration) of 
consonants shows up on spectrograms as irregular black lines (on the left of the 
figures). One can clearly see that the characteristic noise of [k] is much higher 
on the scale before the (high) front vowel [i] than before the back grave vowel 
[u]. In reality, it is a question of two rather different acoustic phenomena, 
although the ear identifies one with the other. 


Another way to facilitate pronunciation is to suppress certain 
consonants in heavy clusters (English won'{t ) do, French 
que{l)que chose). English very often reduces double consonants 
belonging to different words or morphemes by omitting the 
first {no[t] loo, u[n]known). The omission of unstressed vowels 
in English is another way to facilitate pronunciation in current 
speech. The current English reductions of the type didn’t, 
hadn't, wasn't. I'd, I'm, I've, etc., are due to this tendency, which 
has something to do with the Germanic habit of articulating 
the stressed syllables strongly while neglecting the unstressed 
ones (cf. page 82). 

While passing from one sound to another, it is often necessary 
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to execute several simultaneous articulatory movements. 
Sometimes the simultaneity is not perfect and parasitic sounds 
occur. If, for instance, one has to pass from an [n] to an [r], 
the soft palate must be raised at the same time as the tongue 
starts to vibrate (or the uvula, if it is a uvular r). Let us sup- 
pose that the velum starts its movement a little too soon. One 
will hear a [d] between the [n] and the [r]. In this way we 
have to explain the presence of a [d] in a French verbal form 
like viendrai, or in the French tendre from the Latin ten(e)re. 
The [b] in the French humble, from the Latin hum{i)le, is due 
to a similar development, and similarly the Greek genitive 
andros from aner “man.” These parasitic consonants have 
often played an important role in the phonetic history of 
languages. 



Fig. 47. Spectrograms of the groups: [si] and [su] (right). The formants of 
the vowels are clearly perceptible in the noise of the preceding consonant, which 
takes its color from the color of the vowel. In reality there are two different [s], 
one colored by the [i], the other by the [u] (from Visible Speech). 


Assimilation. The modifications to which sounds are sub- 
jected when in contact with other sounds, and about which we 
have just spoken, are not of such a nature as to alter the 
essential qualities of these sounds. A labialized [1] and a 
velarized [t] remain [1] and [t] in spite of their secondary quali- 
ties. But it may happen that these modifications go further 
and change more important qualities. When, in rapid or 
careless speech, the [m] in something is replaced by [n] before 
the following [0], or the [t] in let me is changed into [m] 
[lemmi], and then dropped, we have to do with occasional 
phenomena. The “correct” pronunciation is reintroduced as 
soon as the style becomes more elevated or the elocution 
slower. In other cases this adaptation of a sound to its sur- 
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roundings may become regular and be adopted as the norm. 
In English, the plural -s is pronounced as [s] in cats (after the 
voiceless t) but as [z] in dogs (after the voiced g ). The ending 
-ed is pronounced [t] or [d] according to the character of the 
preceding sound {liked [laikt] but loved [lAvd]). Such pheno- 
mena, whether occasional or regular, are called assimilation. 

The assimilation can be: (1) regressive (or anticipatory), 
which means that a sound affects a preceding sound (the first 
of the above examples); (2) progressive, which means that the 
first sound affects the following sound (as in cats, dogs above); 
(3) double, when a sound approaches the two surrounding 
sounds (e.g., when a vowel is nasalized between two nasal 
consonants). 

The phenomena of assimilation can also be classified in two 
groups according to whether the phonemes which influence 
each other are in contact or separated in the spoken chain. In 
the examples previously mentioned, we have cases of contact 
assimilation or assimilation properly speaking. When, on 
the contrary, certain French people pronounce jusque with [J] 
for [s], it is then a question of the influence of the initial hushing 
consonant (shibilant) over the sibilant [s] which is transformed 
into a hushing consonant [f]. This is a case of distant assimi- 
lation or dilation. An example of dilation is also the replace- 
ment of cerch{i)er, beginning with [s], with modern French 
chercher (with [J - ]). 

Distant assimilation especially affects vowels. If, in French, 
one often hears the unstressed palatal vowel in vous aimez more 
close than in nous aimons ([erne] but [smo]), we must explain 
the close nature of the first vowel in aimez by regressive assimi- 
lation from the second vowel. In the same way, if the vowel e 
is more close in tetu than in tete, one must see the effect of the 
regressive action of the final close [y]. This vocalic dilation 
is sometimes called metaphony. In certain cases, we also use 
the German term umlaut. If, in certain German plurals (as 
Sohne of Sohn “son,” Bucher of Buch “book”), there is a 
palatal vowel, while the stem has a velar vowel, we explain 
this change by the fact that formerly there was an [i] (palatal 
element) in the ending which, through a regressive assimilation, 
has transformed the velar vowel into a palatal vowel. There 
are also traces of the old Germanic umlaut in such English 
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plurals as, for instance, men from man, geese from goose, feet 
from foot. 

In certain languages, this vocalic dilation plays a great role 
in the paradigms of substantives and of verbs. The Turkish 
plural is in -lar or in -ler according to whether the stem contains 
a velar vowel or a palatal vowel. The plural of at (horse) is 
atlar, that of gill (rose) is gutter. The Finnish ablative is in -It a 
or -ltd according to whether the stem has a back or front vowel 
( asemalta “from the station,” but jarvelta “from the lake”). 
We call these phenomena vowel harmony or vocalic harmony. 
They are particularly characteristic of the Uralic and Altaic 
languages. 

Dissimilation and differentiation. The assimilative tendency 
is, so to speak, a negative force in the life of languages. It 
tends to reduce the differences between phonemes as much as 
possible. It is evident that if this tendency could act freely, it 
would end by reducing to zero the distinctions between pho- 
nemes, distinctions which are indispensable for comprehension, 
and which presuppose phonetic differences. If the effects of 
assimilation threaten important distinctions, it often happens 
that the language reacts in such a way as to reestablish the 
indispensable differences or even to accentuate still more the 
individuality of the phonemes. In reality, the sounds that we 
actually pronounce are the result of a compromise between the 
assimilative tendency — human laziness, if you wish to call it 
that — and the necessity to make oneself understood. 

A phonetic change which results in a sharpening of the differ- 
ences between two phonemes is called dissimilation, if the 
phonemes concerned are separated by others, differentiation, if 
the two phonemes are in contact. Dissimilation sometimes 
serves to avoid an annoying repetition of two identical phon- 
emes. It is in this way that one must explain the vulgar 
French colidor instead of the correct word corridor ; or the 
modern French couloir for the older form couroir, the Spanish 
arbol (tree) from the Latin arbor, etc. English heaven (cf. 
German Himmel ) is the result of a change of [m] to [v] because 
of the final nasal, while the German form represents a change 
of the final -n into -/ for a corresponding reason. The original 
form for both was himin. English marble is due to a French 
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marbre whose second r was changed into l. These are phenom- 
ena of dissimilation. There is, on the other hand, differentia- 
tion in the treatment of the former French diphthong ei in mei 
(mod. French moi [mwa]), rei (mod. French roi [rwa]) which 
was transformed into oi (pronounced at first like [oi]). The 
two elements of the diphthong have become more and more 
distant one from the other as far as timbre is concerned. It is 
through a similar development that the German ei (of mein 
“my,” Bein “leg,” etc.) has come to be pronounced as [ai]. 
In numerous cases, the English diphthongs [ai] and [au] are 
due to a similar development though the spelling obscures the 
phonetic facts (mine, fine, house, out, etc.). 

Inversion, metathesis. It happens, at times, that the phon- 
emes change places in the spoken chain. If the phonemes 
which change places are in contact, this is called inversion. If 
the phonemes are separated, it is called metathesis. Sometimes 
both phenomena are called metathesis. There is inversion 
when the Latin formaticum gives fromage in French and when 
the proper name of Roland takes in Italian the form of Orlando. 
There is metathesis in the vulgar Spanish form flaire for fraile 
(monk), or in the vulgar, dialectal, or childish French mazaguin 
for magasin. Metathesis is frequent in the language of chil- 
dren. The liquids (r and /) often change places in relation to the 
vowel. The Latin periculum has become peligro in Spanish 
(metathesis of an intermediary form periglo)\ in the same way 
miraculum has become milagro, etc. 

Haplology. If, in the spoken chain, one limits oneself to 
articulating a group of phonemes once which should be articu- 
lated twice in succession, this is called haplology or hapaxepy. 
In a few words, such a pronunciation has become established 
and accepted as correct (Latin stipendium for stipipendium, the 
linguistic term morphonology for morphophonology). It is 
through some kind of haplology that one explains the English 
adverbs of the type of probably from probable (for probable-ly). 

Sandhi. When the phenomena of combinatory phonetics of 
which we have just spoken are produced through the combi- 
nation of words in a sentence (when, for instance, the [6] in 
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both these becomes more or less voiceless), one speaks of 
sandhi, a term borrowed from the ancient Hindu grammarians, 
which signifies junction, union. Sandhi phenomena were par- 
ticularly frequent in the ancient language of India (Sanskrit) 
but are also characteristic of certain modern languages (Rus- 
sian, for example). A great number of examples are also found 
in French (particularly assimilation of voice in consonants). 

Synchronic phenomena and diachronic phenomena. It is im- 
portant, in speaking of the phenomena of combinatory phonet- 
ics, to make a distinction between the phenomena which occur 
within a phonetic system in consequence of the habits peculiar 
to the language in question, and combinatory phenomena 
which are developments in the evolution of language. Combi- 
natory habits are different from one language to another. If, 
in French, one combines a consonant at the end of a syllable 
with a consonant beginning the following syllable (the group 
[-tl-] in vous etes la), the final consonant is assimilated. In our 
example, the [t] becomes voiced. If one makes the same com- 
bination [-tl-] in Swedish (ett litet barn “a little child”), the [1] 
is assimilated by the [t] and becomes somewhat voiceless. In 
Germanic languages (English, German, Swedish, etc.), the 
voiceless consonant normally assimilates the voiced consonant. 
In French it is sometimes one, sometimes the other, according 
to the place occupied by the consonant in the syllable. Those 
are examples of combinatory rules. Combinatory phenomena 
of this kind are synchronic phenomena. 

If, on the other hand, the Latin formaticum has become 
fromage in French, or if the Latin miraculum has given in 
Spanish milagro, we are dealing with a phonetic change which 
has been produced in the course of the centuries, and is called 
a historic (or diachronic ) phenomenon. Such phonetic changes 
have often begun as combinatory phenomena — even through 
real errors in pronunciation {lapsus linguae ) — which, for one 
reason or another, have become fixed and ended by becoming 
stabilized. These are problems to which we will have to 
return. 

The syllable. Several times we have stressed the fact that 
sounds are grouped in larger units. The most important of 
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these units is the syllable. It is one of the fundamental notions 
of phonetics. If phoneticians are not always in agreement 
about defining a syllable, it is partly because different points 
of view have been chosen for its definition (acoustic, articula- 
tory, functional), partly because the apparatus which has been 
used up to now has not enabled phoneticians to locate the 
boundaries of syllables on the graphs or tracings obtained. 
But it would be an error to conclude that the syllable as a 
phonetic phenomenon does not exist and that the grouping of 
phonemes in syllables is a mere convention without any objec- 
tive reality (a view held, for example, by Panconcelli-Calzia, 
von Essen). Even a person without any linguistic training 
usually has a very clear idea of the number of syllables in a 
spoken chain. The very fact that versification is so often based 
on the number of syllables (for instance in French) furnishes us 
with proof that the syllable is a phonetic unit of which a speaker 
is perfectly aware. The question for the phonetician is to try 
to find the acoustic and articulatory reality which is at the base 
of this grouping of sounds into syllables. 

A syllable which ends in a vowel is called open, and a syllable 
where the vowel is followed by one or more consonants is 
called closed. In the word Monday, the first syllable ( mon -) is 
closed, the second is open. 

According to traditional opinion a syllable consisted of a 
vowel forming the support or nucleus, surrounded by conso- 
nants. (Hence the name consonant = which sounds with 
something, which cannot sound alone.) The vowels are also 
called sonants, because they can sound without the support of 
anything else. This is a functional conception of the syllable 
and of the concepts of vowel and consonant. According to 
this definition, the [r] of the Czech krk (neck) is a vowel, 
because it functions as syllabic nucleus. The syllabic [1] of the 
English little, bottle, is also a vowel, because it constitutes a 
syllable by itself. We are also forced to classify the [s] of the 
interjection pst as a vowel, because it has in this case the 
function of syllabic support. With this definition of the syl- 
lable, of vowels and consonants, we are obliged to classify as a 
vowel any phoneme which in a given case plays the role of 
syllabic nucleus, and in the group of consonants any phoneme 
which does not have this role. We are then obliged to define 
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the syllable and also vowels and consonants differently accord- 
ing to the language under study. This is, indeed, what should 
be done. Each language has its own rules for grouping its 
phonemes into syllables. The same group which in one 
language is pronounced in a single syllable, must necessarily be 
pronounced as two syllables in another. In Swedish, loan- 
words in -oir from French (Javoir, boudoir, etc.) are pronounced 
with a dissyllabic group [-ua:r] ( lavoir in Swedish has three 
syllables), because Swedish does not possess [u] as a consonant 
and Swedish consequently automatically makes two syllables 
of a succession [u + a], A Japanese is inclined to hear Euro- 
pean words like club, film as three-syllabic, because his language 
does not combine consonants into monosyllabic clusters and 
admits only open syllables. 

But this sort of functional (structural) definition of the syl- 
lable does not free us from the necessity of determining what 
characterizes this unit in sound waves and in articulation and of 
discovering what happens when we pass from one syllable to 
the next. 

The Danish phonetician Otto Jespersen saw a decisive factor 
for the constitution of syllabic structure in the tendency of 
sounds to group themselves according to their sonority (or their 
audibility). According to Jespersen, phonemes group around 
the most sonorous phoneme (often, but not always, a vowel) 
according to their degree of sonority. Jespersen has classified 
sounds according to their degree of sonority in the following 
manner (beginning with the least sonorous) : 

1. Voiceless consonants: 

a. Stops ( p , t, k ); 

b. Fricatives (/, s, etc.) ; 

2. Voiced stops ( b , d, g ); 

3. Voiced fricatives ( v , z, etc.); 

4. Nasals and laterals ( m , n, l, etc.) ; 

5. Trills and flaps (r); 

6. Close vowels (/, y, u ) ; 

7. Semi-close (mid) vowels ( e , o, e, o, etc.) ; 

8. Open vowels {a, etc.). 

Syllables of the type of plain, freight, like are consequently in 
accordance with Jespersen’s diagram. A syllable according to 
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this phonetician would be the distance between two minima of 
sonority. But actually there are syllables which are in contra- 
diction to Jespersen’s diagram. The Latin stare is proof of 
this, since the [s] is a little more sonorous than the [t] and the 
word, nevertheless, contains only two syllables. The French 
strict is another example. The Germanic and Slavic languages 
have numerous initials of this kind and offer even more striking 
examples of exceptions to Jespersen’s rule. The Swedish 
spotskt (“in an arrogant manner”) would consist of three 
syllables if analyzed in terms of the sonority of phonemes, 
while it actually contains only one syllable. 

On the other hand, it is evident that in many languages there 
is a very clear tendency to bring the structure of the syllable as 
close as possible to the ideal described by Jespersen. The 
Latin stare has been transformed into istare or estare by the 
addition of an epenthetic vowel which renders the group sta 
dissyllabic. The Spanish estar goes back to this form and also 
the old French ester (whence the modern past participle ete, 
after the fall of the preconsonantal s). This development thus 
has made the syllabic structure of the word conform more to 
the ideal. Jespersen’s theory, which has been accepted by the 
English phonetician Daniel Jones among others, is a good 
description of the ideal syllable, but it does not tell us what is 
in all circumstances essential in a syllable. Nor does it tell us 
where the boundary between syllables is to be found, namely, 
what we call the syllabic boundary. 

It appears clearly from the table above that the grouping of 
sounds according to their sonority is also, basically, a grouping 
according to the degree of opening. A vowel is more sonorous 
and also more open than a consonant, a stop is more closed 
(and less sonorous) than a fricative, an [a] is more open and 
more sonorous than an [i], etc. The Swiss linguist Ferdinand 
de Saussure had already formulated, independently of Jesper- 
sen, a definition of the syllable based on the degree of opening of 
the sounds. According to him, consonants are grouped around 
vowels according to their degree of opening. The syllabic 
boundary is at the junction of a more close sound and one more 
open. It is consequently possible, at least in certain cases, to de- 
termine from this definition of the syllable, the place of the sylla- 
bic boundary which, in many languages, plays an important role. 
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Saussure called the opening occurring at the beginning of the 
syllable the explosion, and the closing at the end, the implosion. 
This terminology is still used in many modern treatises on pho- 
netics, where one calls implosive any consonant which is placed 
after the vocalic nucleus (the vowel) of the syllable, and explosive 
any consonant which is placed in front of the vowel. Accord- 
ing to Saussure, a syllable may be symbolized by the sign < > 
(opening + closing). Wherever one finds > < (closing + 
opening) there is a syllabic boundary. 

The French phonetician Maurice Grammont and, after him, 
Pierre Fouche, have defined the syllable in physiological terms. 
The syllable is characterized, according to these scholars, by a 
growing tension of the muscles of the voice-producing mechan- 
ism, followed by a decreasing tension. Articulation is thus 
more energetic at the beginning of the syllable and decreases 
gradually from the vowel on. One can, with Fouche, charac- 
terize the syllable by the following diagram : 


B 



Fig. 48. The line A-B symbolizes the increasing tension of the syllable, the 
line B-C the decreasing tension. The point B is the culminating point of the 

syllable. 

It is evident that the syllabic theory of Grammont and 
Fouche contains something essential regarding the solution of 
the problem of the syllable. It is confirmed by a great number 
of facts from historical phonetics, which go to show that im- 
plosive 2 consonants weaken or disappear more easily than the 
explosives , 2 whose articulation is more energetic and resists 
destructive forces (assimilation, opening, vocalization) much 
better. This theory has also been confirmed recently by results 
obtained in the field of acoustic phonetics. 

The American phonetician Stetson, who measured the action 
of the respiratory muscles and believed that he had established 

2 According to the terminology quoted above. 
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the existence of a relationship between syllables and the inner- 
vation of the respiratory muscles, also compared the curves of 
these musculatory variations with the curves of sonorous in- 
tensity. There seemed to be a perfect correspondence. In the 
course of the production of the syllable, the sonorous intensity 
increased and decreased along with the variations of the 
activity of the respiratory muscles. Later scholars have, how- 
ever, looked upon Stetson’s results with some scepticism. The 
curves of intensity obtained by the German E. Zwirner and 
later phoneticians also show a fairly good correspondence 
between the maxima of intensity and the syllables. 



Fig. 49. Kymographic recording of a group umjpu (according to Fouche). 
The top line (A-B-C) shows the tension of the laryngeal muscles. The hori- 
zontal line is the nasal curve (nasal vibrations for the m, no vibrations for the p). 
The vertical line D-E is the syllabic boundary. 


These acoustic notions are easily reconcilable with the 
physiological theory of the French phoneticians. If the tension 
of the muscles of the larynx and the mouth increases, this 
increase is expressed acoustically by a strengthening of the in- 
tensity of the sounds which are produced. The sonorous 
intensity increases with the tension of the muscles. Stetson, 
who has also measured the pressure of the lips and of the tongue 
as well as the pressure of the air in the mouth, has found a 
stronger pressure at the beginning of the syllable, and a weaker 
pressure toward the end. This is also true for subglottal 
pressure (according to Strenger). These results are perfectly 
reconcilable with the idea of variations of muscular tension in 
its entirety. Later results obtained by the author of this book 
seem to indicate a difference of mutual acoustic influence 
between vowel and consonant as a possible cue to the syllabic 
boundary perceived. 



70 


PHONETICS 


The word, the group, the phrase. If one asks a non-linguist 
which is the next higher unit into which syllables in their turn 
are grouped, he will probably answer that it is the word. But 
it is important to realize that the word is not a phonetic unit in 
the first place. While the number of syllables of a pronounced 
sentence can be determined solely with the help of phonetic 
criteria, without troubling about the meaning of the statement, 
it is necessary, in order to analyze the sentence into words, to 


8 



‘I 

ple:r 

(p/aire) 



(croyez) 


Fig. 50. Syllabic diagram, according to the Jespersen system, of two French 
words: plaire [ple:r] and croyez [krwaje]. Each summit represents a syllable, 
independently of its absolute level. The words are thus respectively of one and 

two syllables. 


know their meaning also. The word is a unit of the linguistic 
content, not of the expression. It is a semantic unit and not a 
phonetic unit. A Frenchman who hears a group like lavoir 
will say immediately that this group contains two syllables, but 
he needs to hear it in a context to know whether it is a question 
of one or of two words (of la voir or V avoir or lavoir). A 
person who does not know French, and who hears a group 
like je I'ai vu (folevyj) pronounced, will probably hear the num- 
ber of syllables within it but he will be absolutely unable to tell 
us the number of words, as long as he does not understand the 
meaning. 

In reality the phonetic group is the higher unit that we are 
looking for. In English, as well as in French, the phonetic 
group is determined by the presence of stress on one of the 
syllables, in French the last one; in English its position is free 
(see p. 82). In English, as in other Germanic languages, any 
word of importance in the sentence— noun, verb, adjective. 
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adverb — has a stress and is the center of a group to which often 
belong a number of auxiliary words (articles, pronouns, 
auxiliary verb forms, conjunctions, etc.). Compare the follow- 
ing examples with two groups (two stressed syllables): a dead 
man, the girl is singing ; with three: London is an old city, etc. 
In French, the system is very different. If we say in French un 
enfant, there is only one tonic stress (on -fant). It is one single 
phonetic group. If we say un enfant pauvre, there will still be 
a single stress on pauv- but no more stress on -fant. It will 
still be a single group. This is a peculiarity of the phonetics of 
French as opposed to English. The word loses its own stress 
and is dominated by the accent of the group. In a similar case, 
English would use two stresses, one on the adjective and one on 
the substantive ( a poor child). If, on the other hand, we say 
Venfant joue, there will be two stresses and consequently two 
groups. There is, in French, less correspondence between the 
phonetic unit we call the group, and the semantic unit which is 
the word, than, for instance, in the Germanic languages. 

The phonetic groups in turn form phrases, the length of 
which is governed by the process of breathing and the interrup- 
tions necessary for an intake of breath ( breath groups). The 
length of the respiratory phrases varies a great deal according 
to individuals and to the nature of what is said. The teaching 
of diction has among its aims the development of good breath- 
ing habits. Students are taught to make the respiratory pauses 
coincide with the natural pauses called for by the text, that is, 
to make the breath groups coincide with syntactical units. 
The art of speaking well, to a great extent, consists of creating 
as perfect a correspondence as possible between the content and 
the expression (the meaning and the sounds). 

The articulatory basis. The term articulatory basis is often 
applied as a convenient, but not strictly scientific label for all 
the articulatory habits which characterize a language. We have 
already given examples of the considerable differences between 
languages in this respect. One language has a predilection for 
front articulations (dentals, apicals, palatals), another for back 
articulations (velars, pharyngeals, laryngeals). In several lan- 
guages the lips play a great part and rounding of the lips is 
employed to distinguish one vocalic timbre from another. In 
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such cases labialization, when used, is very strong. In other 
languages, very little use is made of the lips, and when used, 
the labialization is very weak. There are languages where the 
consonants come under very strong influence from the vowels. 
There are others where this influence is restricted. Certain 
languages have an energetic articulation, while others are 
characterized by a relaxed articulation which often results in a 
tendency to diphthongize the vowels. The articulatory peculiar- 
ities referred to with the traditional term articulatory basis are 
essentially of this kind. 

If, to give a concrete example, we compare the French articu- 
latory basis with that of English, we can see that these two 
languages are, from the phonetic point of view, diametrically 
opposed. All French pronunciation is characterized by a ten- 
dency towards a front articulation. The t' s, d’s, n’s are pure 
dentals. The consonants easily become palatalized in a palatal 
setting. A few vowels, of the back series, have a tendency to 
advance their place of articulation in the mouth ([u] and [o]). 
The French phonetic system is also dominated by labial articu- 
lation. The language has a complete series of rounded front 
vowels. And labialization, when it takes place, is very strong 
and takes the form of a real (horizontal) rounding of the lips, 
and not simply of a slight amount of projection. There are no 
mixed vowels. The whole articulation is tense and energetic. 
Vowels have a precise timbre and show no tendency towards 
diphthongization. The expiratory accent (see p. 80) is weak, 
and the unstressed syllables are almost as clearly articulated as 
the stressed syllables. There are no lax vowels. Nasalization 
of the nasal vowels is very strong and makes a sharp contrast 
between the nasal vowels and the oral ones. The word loses 
its phonetic individuality in the sentence. 

English, on the contrary, is characterized by a tendency to 
move the articulations back in the mouth. The t’ s, d’s, n’s are 
alveolar. The consonants become relatively little palatalized 
in a palatal setting. The velar vowels are clearly back. Labial- 
ization is very weak and entails only a certain amount of pro- 
jection of the lips. There is no labial front series. There are, 
on the other hand, mixed vowels. The articulation is lax and 
diphthongs are numerous. Certain (long) monophthongs 
tend to become diphthongs. The expiratory accent is strong 
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and the unstressed syllables are very weakly articulated, so that 
their vowel inventory tends to be reduced to a neutral vowel 
( vocal murmur). The short vowels are lax as compared with 
the long ones. There are no really nasal vowels, only nasali- 
zation or, particularly in certain limited regions of the United 
States, a tendency to nasalize the whole articulation (“nasal 
twang”). The English word, much more than the French, 
keeps its phonetic independence in the sentence, where all the 
full words (substantives, adjectives, adverbs, verbs) have their 
own accent. 

It is therefore not surprising that English-speaking people 
often pronounce French badly just as the Frenchman pro- 
nounces English badly. Their articulatory bases are very 
different, sometimes directly opposed. 
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Quantity 

The sounds of language can be distinguished from one 
another not only by qualitative differences but also by their 
duration (extension in time) or length. All sounds, with the 
exception of stops, may be prolonged as long as the pulmonary 
air allows. And the stops themselves are capable of a certain 
lengthening, since the closing can be prolonged within certain 
limits. We can also call this duration of sounds their quantity. 
There is a whole series of factors which together determine the 
quantity of each phoneme. 

Objective (measurable) quantity. The duration of a concrete 
sound articulated at a certain moment in a given context (let us 
say the [t] of alter in a sentence pronounced in front of the 
mouthpiece of a recording kymograph) can be measured on a 
graph in hundredths of a second. We can also calculate the 
duration of a great number of t ' s in the same context or in 
different contexts, with a single individual or with several 
individuals, and calculate the average. Or else we can compare 
the average of a great number of t's with the same average for 
d’s or k\ etc. We can compare the duration of [i] before [t] 
and that of [i] before [s], or the average duration of [i] in a 
given position with that of [a] in the same position, and thus 
arrive at average figures for each phoneme and for each posi- 
tion. If we establish that the [t] in our example given above 
has lasted four hundredths of a second, we are dealing with an 
absolute quantity. If, on the other hand, we establish that an [i], 
in a given position, is always shorter than an [a], or that the 
same vowel is longer before [s] than before [t], we are dealing 
with relative duration. 

Instrumental examination of the variations of duration of 
speech sounds has shown interesting differences. First, it is to 
be noted that the quantity of each sound depends on the speed 
of delivery. The faster we speak, the more each sound is 
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shortened, and conversely. Thus, the duration of sounds de- 
pends on the length of the group pronounced. The longer this 
is, the shorter each sound becomes. But the durations of 
speech sounds depend also on their own phonetic qualities. 
Let us give a few examples of the rules which thus determine 
the quantity of sounds and which seem to be nearly general in 
all languages. These rules are to a great extent due to research 
done in a great number of languages by the late E. A. Meyer. 

The more close (higher) a vowel is, the shorter is its duration, 
all other conditions being equal. An [i] is shorter than an [e], 
and an [e] shorter than an [a]. The back vowels are often 
shorter than the corresponding front vowels. The diphthongs 
are longer than the monophthongs. An English short [i] 
before [t] shows a mean quantity of 13.9 c/s, [o] a mean of 
20.1, the vowel [as] in man 22.4. For a long [i] and a long [a] 
(before [t]) the figures are respectively 20.1 and 29.2 (all figures 
refer to British English). 

Furthermore, the vocalic quantity depends also on the con- 
sonant which follows. A vowel is longer in front of a fricative 
than in front of a stop, and longer in front of a voiced consonant 
than in front of a voiceless one. Nasal consonants and [1] 
shorten the vowels, [r] lengthens them. Among consonants, 
spirants are longer than stops, voiceless consonants longer than 
voiced, etc. 

Subjective (linguistic) quantity. When we speak of quantity 
in phonetics, however, we usually understand quite another 
thing than these little variations of which we have just given 
some examples. These are automatic and unconscious. One 
needs apparatus and careful measurements to discover them. 
They cannot play a linguistic role, properly speaking. In a 
very great number of languages we make use, however, of 
differences of quantity in the same way as qualitative differ- 
ences to distinguish words and forms. The vowels in English 
seat and sit are felt as different and give two different meanings 
to the “ s-t” frame. In the same way, in French bete and bette, 
reine and renne, there is a quantitative difference between the 
vowels (or, at least, there may be one). In such a case a short 
vowel is contrasted with a long vowel just as an [i] is contrasted 
with an [a]. Certain languages make great use of quantitative 
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differences. In Latin the present venit (he comes) was dis- 
tinguished from the perfect venit 1 (he came) only by means of 
the quantity of the vowel [e]. The Finno-Ugric languages 
(Finnish, Lapp, Estonian, etc.) make considerable use of 
quantitative differences, even in unstressed syllables. In Finn- 
ish, tule means “come” (imperative), tulee “he comes” (present 
indicative). Estonian possesses three degrees of vocalic length : 
short, long, very long. The word sada (short a) means “one 
hundred,” saada (long a) “send” (imperative), and saada (very 
long a) “to have permission to” (infinitive), etc. In the 
Germanic languages, quantitative vocalic differences are, most 
often, accompanied by important qualitative differences (Eng- 
lish: beat \bit, fool : full ; German fiihlen : fallen). The short 
vowels are at the same time more open and more lax. 

This type of quantitative difference implies that the “long” 
phoneme in a given phonetic setting has a duration sufficiently 
greater than that of the “short” phoneme for the ear to per- 
ceive the difference and for the speaker to have a clear im- 
pression of the distinction. It is sufficient then that a long [i] 
be longer than a short [i] before the same consonant. But 
nothing prevents a “short” [a] from having the same duration, 
or from being longer than a “long” [i], Meyer has demon- 
strated that the English [ae] of man is longer (its average dura- 
tion is 22.4 hundredths of a second) than a “long” [i] (20.1). 
We shall call this perceived and conscious quantity subjective 
quantity (functional or linguistic quantity). It is to this 
quantity that one refers when one speaks in linguistics of shorts 
and longs. 2 

Certain investigations made recently in the field of phonetic 
quantity have, however, demonstrated that what we perceive 
subjectively as a difference of quantity or of length is in reality 
often something else. A long subjective duration is often 
accompanied by a falling intonation which, at least in certain 
cases, is the only difference that can be noted objectively 
between it and the “short,” which is characterized in its turn 
by a rising or level intonation. The measured duration may be 

1 The use of u and _ to indicate short and long vowels respectively is traditional 
in Latin linguistics. 

2 Certain modern phoneticians reserve the term “duration” for the measurable 
quantity, and use “length” for the linguistically functional quantity. 
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the same for the “longs” and the “shorts.” We are indebted 
to Marguerite Durand for these remarkable findings, based on 
materials drawn from the most diverse languages. But one 
must avoid too great a generalization. It is perfectly possible 
to combine a long subjective quantity with a rising melody and 
vice versa, as the author of these lines believes he has demon- 
strated with the help of Swedish and Norwegian materials. 
The impression of length may also be due to differences of 
contact between a vowel and the following consonant. In 
English, it is questionable if the quantity as such or the quali- 
tative differences should be regarded as the essential character- 
istic. If the notion of (subjective) length in phonetics is often 
based on other differences than those of duration, it is, on the 
other hand, evident that quantitative differences properly 
speaking may play a linguistic role and that they often do so. 
It seems according to measurements that the “longs” are in 
general longer than the “shorts” by about 50 per cent, in cases 
where it is a question of true quantitative differences. 

Consonants also may be long or short (subjective quantity). 
In cases where a consonant is divided into two parts by a 
syllabic boundary, we speak of a geminate consonant (or 
double or long consonant). A geminate consonant may be 
defined as a succession: implosive consonant + explosive 
consonant (see p. 68), the two consonants being otherwise 
identical. Double consonants are well represented in certain 
languages, not so well in others. Italian is rich in double 
consonants ( fatto , bello), Spanish has none, nor has English. 3 

It should be noted that double letters in spelling in many 
languages have no phonetic value and correspond to simple 
consonants in pronunciation (English collar, matter, knocking', 
French aller, mettons, guerre). French has a tendency in 
modern pronunciation to introduce double consonants in cer- 
tain scholarly words, under the influence of spelling (villa, 
illusion, collegue, immigration). French [r] is doubled in the 
future and the conditional of the verbs courir, mourir, and 

3 In cases where two successive consonants on morpheme boundaries are 
identical and, consequently, a geminate would occur, English (as well as German) 
has a tendency to reduce the group (u[n]known). As far as Spanish rr is 
concerned (in carro as opposed to caro ), the difference is felt by native speakers 
as one of quality, not of quantity. 
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Fig. 51. Melodic curves of the short nasal [n] of French content (left) and of 
the long nasal [a] of contente (right). The long vowel is characterized by a 
markedly falling melody. (According to Marguerite Durand.) 


acquerir ( courrai , mourrait, etc.). Apart from these cases, long 
consonants in French are due either to the dropping of a 
“feminine” [a] ( tir{e)rait , nett{e)te, extrem(e)ment, la-d{e)dans), 
or else to the coming together of two words in the sentence 
{grande dame, une noix). One also says : HP a dit, and even often : 
je Pai dit, with a geminate /. French does not have the Ger- 
manic tendency to reduce such geminates. 

Length may also be used as an emphatic or emotional means 
of expression (English bad! with a very long vowel, German 
“ schbon /”). French uses a long consonant (and not a gemi- 
nate) to give emphasis to a syllable (C'est epouvantable! , with a 
long p which in this case belongs entirely to the syllable 
following). 



s long e short 


Fig. 52. The melody of the long [f] of French epaisse (left) and the short [e] 
of French epais (the former falling, the latter slightly rising). 
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Syllabic quantity. Even syllables may differ in length. A 
syllable which contains a long vowel, or a short vowel followed 
by at least one (long) consonant or by a group of consonants, 
is called a long syllable. In Latin, a long syllable was equiva- 
lent in prosody to two short ones. The long syllable contained 
two morae, the short one a single mora. Certain Germanic 
languages in modern times possess only long syllables. A 
syllable contains either a long vowel, or else a short vowel fol- 
lowed by a long consonant (or double consonant) or a group 
of consonants. Certain languages (like Finnish) possess four 
possibilities of combinations: short vowel + short consonant, 
short vowel + long consonant, long vowel + short consonant, 
long vowel + long consonant. (E.g., tuli “fire,” tulli “cus- 
toms,” tuuli “wind,” tuulla “to be windy,” in Finnish.) 
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Accents 

Certain parts of a sequence of sounds may be emphasized at 
the expense of others. Most often it is syllables which are thus 
contrasted with each other by means of certain characteristics 
which are called accents or prosodic phenomena. A prosodic 
contour does not characterize a single phoneme but a succession 
of phonemes. The phonetic means which are employed to 
distinguish, one from another, those units which are larger than 
phonemes (morae, syllables, groups) are also called prosodemes 
or suprasegmental phonemes d 

The pinpointing of such a unit may be effected by means of 
intensity, or, more properly speaking, loudness. We then talk 
about intensity accent or, usually with reference to English, 
stress (also expiratory accent, if one refers to the articulation, or 
dynamic accent, if reference is made to perceived intensity). 
The sounds of a stressed syllable are articulated with more 
force and are consequently more sonorous (more audible) than 
the others. When emphasis of certain parts of the sentence is 
carried out with the help of pitch variation, one speaks of 
musical accent or intonation. The physical counterpart of 
pitch is (as was underlined in Chapter I) fundamental frequency 
(in speech, the frequency of the vocal cords). 

Stress. In a spoken sentence all the syllables are never 
produced with the same intensity. Some are weaker ( un- 
stressed ), others stronger (stressed). Let us take French and 
languages with a similar system first. In French, it is always 
the last syllable of the group which is the strongest and which 
bears the main stress. A word is usually said to have its stress 
on such or such a syllable (in French on the last syllable). 
According to what has been said previously (p. 70) this expres- 
sion is incorrect. It is not the word (semantic unit) but the 
group (phonetic unit) which is characterized by such or such an 

1 See also Chap. XI. 
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accentuation. We have already said that the tendency to make 
the word coincide with the phonetic group is much stronger in 
certain languages (for example English) than in some other 
languages (for example French). It is true that a word pro- 
nounced separately always has a stress, but in such a case the 
word is at the same time a group, and it is by virtue of this that 
it is stressed. There are, however, reasons of a practical order 
which favor the preservation of the traditional term word accent 
or word stress, although this stress very often disappears when 
we combine the word with other words in a sentence (cf. our 
French examples above, p. 71). This reservation once made, 
we can safely use the convenient traditional terminology from 
now on without being misunderstood. 

The rules which determine the place of the stress in words 
(groups) vary greatly among different languages. French 
belongs to the languages which are said to have a fixed stress, 
i.e., the place of the stress is fixed once and for all, and deter- 
mined automatically by the phonetic structure of the group. 
In French, this stress always falls, as we said, on the last 
syllable. This phonetic law is so strong that in pronouncing 
foreign words the French will always place the accent on the 
last syllable, thus murdering, quite often, the native pronuncia- 
tion ( Washington, Oslo, Stockholm, Mussolini). By virtue of the 
same tendency, scholarly words borrowed from Latin are often 
pronounced in French with a stress quite different from the one 
used in Latin (Latin: tecnicus, French: technique, Latin: legi- 
tim us, French: legitime). 

In other languages, the location of stress may be fixed in 
another manner. In Finnish and in Czech, the first syllable of 
the word always receives the stress, in Polish the last but one. 
In Latin, the stress — whatever its phonetic character may have 
been — was on the penultimate or the antepenultimate (the 
second or the third from the end) according to the quantity of 
the penultimate. 

These languages, where the stress is fixed by automatic rules, 
are very different from languages where the place of the stress 
is free, i.e., independent of the phonetic structure as such. In 
such languages it is possible to change the meaning of a word 
or a form by changing the place of the stress. In this case the 
place of the stress consequently plays a linguistic role and is a 
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distinctive phenomenon which conveys meaning. English is a 
good example of a free stress language. If we pronounce, import 
with the expiratory accent on the first syllable, it is a substan- 
tive (“importation”). If we place the stress on the second 
syllable, the word is a verb (“to import”). 2 In Spanish, canto 
with the stress on the first syllable means “I sing,” while 
canto, with the stress on the second syllable, means “he sang.” 
The word termino with the stress on the first syllable means 
“term” in Spanish, termino with the stress on the second syl- 
lable “I terminate,” and termino means “he terminated.” In 
Russian, the position of the stress is likewise very free and often 
changes from one form to another in the paradigm. A word 
stressed on the last syllable is called an oxytone ; a word whose 
accent is on the last syllable but one a paroxytone, while when 
the third syllable from the last is stressed the word is called a 
proparoxytone. 

There are also important differences from language to lan- 
guage in the force with which the stressed syllables are pro- 
nounced in relation to the unstressed syllables. In French, the 
difference is very weak, with the result that the unstressed 
syllables retain all of their articulative precision, while in 
Germanic languages the stressed syllables may be very strong 
and the unstressed very weak (cf. p. 59). 

Even in languages where the place of the accent is regulated, 
as in French, it is possible, however, to use stress to express 
emphasis or emotion. These types of stress may be called 
respectively emphatic and emotional stress. They normally 
imply an extra stress on a syllable other than the one which 
normally receives the stress. If a Frenchman says: C'est 
epouvantable, he automatically places the stress on -tab-, but if 
he wishes to express emotion he may also place another stress 
on -pou- (lengthening its consonant at the same time) and 
thereby oppose, to a simple statement, an affective or emotional 
expression. In English, we may oppose emphatically im- 
pressionism to expressionism by stressing the normally unstressed 
first syllable ( contrast emphasis ). 


2 This is at least true generally for British English pronunciation. Both British 
and American English use this procedure, though they often disagree on the 
accentuation of particular words. 
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Musical accent. While stress consists in variations of the 
sound intensity (or more exactly, since it is a question of per- 
ception, loudness), musical accent implies variations in the 
pitch. We have already seen that individual speakers use 
many different registers and consequently the actual pitches 
used in a given utterance will vary considerably from speaker 
to speaker. But it is not the absolute pitch which is interesting 
from the linguistic point of view; it is the relative pitch and, 
above all, the variations of pitch and the intervals. In short, it 
is the melody which is significant and which concerns the linguist. 

Musical variations in speech are used differently according 
to language. In most European languages, melody is especially 
important for the phonetics of the sentence. It is thanks to 
melodic differences, or intonation, that we can express all sorts 
of mental states or feelings (satisfaction, discontent, surprise, 
disappointment, contempt, hatred, etc.). In English, in French, 
and in many other languages, we may change a statement into 
a question simply by means of intonation. Very often, a 
language uses the same intonation contour to indicate a question, 
as opposed to a statement, and to signal something unfinished 
(the first part of a longer sentence). 

In (Brit.) Engl, such a sentence as “If you don’t believe me, 
I can’t help it” has the following intonation (Fig. 53; according 
to Armstrong). The first part ends in a rising manner (tune 2; 
the type which is normally found in questions), the second in a 
falling manner (tune 1 ; the type used in a statement). There 
are in English, as in French, two principal types which are 
opposed to each other and which may both be varied ad infinitum. 



Fig. 53. 

In Standard American a sentence like “This is my wife” has 
(according to Clifford H. Prator) the following intonation 
pattern (normal statement, rising— falling)-. 



['<5is iz mai 'waif] 

Fig. 54. 
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It is used in simple statements of fact, in commands, and in 
questions beginning with an interrogative word (what, who, why, 
etc.). 

This intonation is opposed to a rising intonation, at the end 
of other questions than those mentioned (“Are you ready?”): 


[a:ju ! redi] 

Fig. 55. 

and in non-final groups (“He speaks English, Italian, and 
French”; the last group final, rising— falling): 



[hi spi:ks 'irjgliJ i'taeljan and 1 frentf] 


Fig. 56. 

We can illustrate the principal types of intonation in French 
by the following examples (from Coustenoble-Armstrong) : 


it est mi-di vingt 

Fig. 57. (A single group ; affirmative tune.) 


it est con tent 1 

Fig. 58. (A single group; interrogative tune.) 


je n(e) tiens pas a 1(e) sa-voir 

Fig. 59. (Two groups; the first rising, the second falling.) 
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There are, however, a great number of languages — especially 
in Africa, in America, and in the Far East — where pitch differ- 
ences are used to distinguish one word from another. In these 
languages, tone is a constituent factor of the phonetic structure 
of the word (or group) and in principle plays the same role as 
the segmental phonemes 3 of which the word is composed. 
Chinese gives us a typical example of this. In the Peking dia- 
lect there are four tones that can be symbolized schematically 
as follows (according to Karlgren): (1) (uniform); (2) / 
(rising); (3) V (broken); (4) \ (falling). According to the 

way a group of phonemes like chu is pronounced, with one or 
another of these tones, it means “pork,” “bamboo,” “lord,” 
or “to dwell, to live.” The system of tones in a South African 
language (Hottentot) is described (by Beach) in the following 
manner: There are six tones, the first of which is high and 
rising, the second medium and rising, the third low and rising, 
the fourth high and falling, the fifth medium and falling, the 
sixth low and even. In this case, it seems, a combination of 
the (relative) pitch of the register and the direction of the tonal 
movement produces six types of tonal contrast which are used 
with a distinctive function (i.e., to distinguish different words) 
in this system. 

Languages of this type are called tone languages. We have 
seen above that in French, for example, melody can play a 
similar role, when melodic differences replace the contrast in 
duration which one subjectively imagines hearing (according to 
recent researches made by Marguerite Durand; see Figs. 51 
and 52, p. 78). It would be going a bit too far, however, 
to wish to include French, because of this, among tonal 
languages and to put it on the same footing with Chinese and 
Hottentot. But it is, on the other hand, a fact that the melodic 
differences may have a certain distinctive importance even in 
languages which are not tonal in the proper sense of the word. 
Among European languages, Lithuanian and Serbo-Croatian 
are the chief tone languages. 

The musical tone of the word has a somewhat different aspect 
in the two Scandinavian languages which possess tone : Swedish 
and Norwegian. In these languages, it is necessary for the 


3 See Chap. XI. 
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word (the group) to contain at least two syllables and to have 
the stress on a syllable other than the last in order to enter into 
the tonal system. In a monosyllabic or oxytone word there is 
only one possibility. The languages mentioned possess two 
musical accents : accent 1 and accent 2. It is by means of the 
opposition of these two types that we distinguish between 
words like the Swedish buren “the cage” (accent 1) and buren 
“carried” (accent 2), tanken “the tank” (accent 1) and tanken 
“the thought” (accent 2), komma “comma” (accent 1) and 
komma “to come” (accent 2). 4 It is difficult to describe these 
accents in general terms because the form of the melodic 
curves varies very much from one region to another. Accent 1 , 
for instance, is clearly falling in certain regions (the Southern 
part of the country), but more or less rising (in the first syllable) 



in others. In Fig. 60 we reproduce, as examples, the melodic 
curves for the two types of accent in the Swedish spoken in 
Stockholm (words of two syllables). 

What is common to all Swedish and Norwegian dialects is not 
the melody of each type considered as such, but just the exist- 
ence of two types of tone which are in contrast and by means 
of which we may distinguish between words and forms. The 
accents or prosodemes in question can be defined only in terms 
of linguistic function, not in terms of frequency variation (melo- 
dic curves or tonal patterns). It is also to be noted that melody 
is not the only phonetic feature which distinguishes the two 
Scandinavian accents. It may be, at the same time, a question 
of a certain difference of intensity, and perhaps of duration. 
In words with accent 1, the first syllable is stronger and the 
second weaker than in accent 2. 

4 The spelling does not reflect this difference in pronunciation. 
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Experimental Phonetics 

The phonetician uses several different methods in his work to 
examine the sounds of language and their combinations. His 
most important apparatus is his ear, which will remain his 
most precious instrument in spite of all the technical inventions 
of our age. The use of apparatus gives him a better knowledge 
of the physical phenomena behind the differences perceived, 
thus completing the testimony of the ear. Experimental pho- 
netics — or instrumental phonetics — gives us information about 
physical facts, acoustic and physiological, whereas the auditory 
analysis informs us about the reactions of our hearing mechan- 
ism and of the psychological processes involved in perception. 

Acoustical instruments. In the chapter on acoustics we have 
already spoken of the different technical means available today 
for the acoustical analysis of the sounds of language. Fifty 
years ago, in the field of acoustics, phoneticians had at their 
disposal only very modest resources : tuning forks and resonators 
to determine the proper tone of the oral cavities, and crude 
mechanical recordings of vibrations, which were analysed 
according to Fourier’s theorem. Despite this imperfection of 
the instruments, an astonishingly exact knowledge of the struc- 
ture of vowels had already been arrived at towards the end of 
the last century, thanks to the genius of a few great physicists 
and phoneticians (Helmholtz, Hermann, Rousselot, Pipping). 

It is, however, only with modern electro-acoustics that we 
have succeeded in going farther than the phoneticians of the 
last century. Thanks to the microphone, the cathode oscillo- 
graph, filters, and the different acoustic spectrometers, to 
“visible speech,” and to synthetic speech, there is no longer 
anything, from a technical point of view, to prevent a complete 
and integral analysis of all details of the sounds used in human 
language. The oscillograph first permitted a visual recording 
of sound vibrations (cf. Fig. 9, p. 1 1), thereby marking the 
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beginning of the modern epoch of acoustic phonetics. It has 
recently been supplemented by sound film, by filters, by 
spectrography, and by speech synthesis. 

Physiological instruments. Among the different means em- 
ployed to register the various phases of articulation, the kymo- 
graph was for a long time the most important apparatus; and 
it is undeniable that it still renders the phonetician many 
services despite the invention of more efficient new methods. 

Thanks to the kymograph cylinder, it is possible to register 
the different articulatory movements — of the tongue, lips, soft 
palate, and breath — on blackened paper and thus obtain a 
graph that can be easily analyzed. With the help of Marey’s 
capsule and a rubber membrane, it is also possible, by speaking 
into a mouth-piece, to obtain a graph showing fluctuations in 
the air stream, thus making it possible to establish the physio- 
logical difference between a vowel, a spirant and a stop, as far 
as the air stream is concerned. The same graph also indicates 
the presence or absence of vibrations of the vocal cords. 
With the aid of a special nasal curve we can study the impor- 
tance of nasalization. The tracings obtained with the kymo- 
graph, called kymograms, are thus graphs of articulation which 
in principle cannot be compared with the acoustic graphs 
obtained by an electrical sound wave recording. However, it 
is also possible, by means of a microphone and a special 
mechanism (called a “Kettererschreiber” in German), to repro- 
duce sound vibrations from a microphone, a gramophone, or a 
tape recorder on the blackened paper of the cylinder. In this 
case we will be dealing with an acoustic graph, though one 
much less accurate than that obtained by means of electronic 
devices. 

On the physiological kymogram it is possible to study not 
only the different articulatory qualities of sounds but also the 
quantitative (time) and musical facts (vocal cord frequency). 
The duration of each phase of articulation can be measured on 
the graph. Provided that the laryngeal vibrations are recorded, 
the variations in the frequency of the glottal tone can be calcu- 
lated by measuring the length of the periods on the kymograms 
and by constructing from this a logarithmic graph of the 
variations of frequency. The lower the tone, the greater is the 
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length of the periods, and inversely. In principle it is by such 
a process that the melodic curves reproduced in Fig. 60 have 
been obtained. 

Only with difficulty can variations of intensity be determined 
from the kymogram. The amplitude obtained on the tracing 
is not only a function of the amplitude of the sound vibration 
emitted but is also influenced by phenomena of resonance — the 
closer the natural vibration of the recording body to the 
recorded tone, the greater the amplitude will be (cf. p. 10) — 
and by the varying and often considerable inertia of the 
mechanisms employed. We must have recourse to an oscillo- 
graphic recording in order to measure the amplitude of the 



Fig. 61. Schematic sketch of the filters of the sound spectrograph as used in 
Visible Speech. From the microphone (right) the sound passes into the 
different filters (twelve in number, each of 300 c/s). Each filter lets pass through 
only those frequencies — of the many contained in the complex wave — falling 
within its domain. When the sound becomes visible on the screen (left), there 
is no longer a single complex wave but a series of frequencies arranged from low 
to high according to their rate of vibration. This is the sound spectrum. 

vibrations (one of the physical factors behind the linguistic 
concept of stress). Another method of registering articulation 
in addition to the kymographic method is palatography. 
Palatograms are obtained by means of an artificial palate 
placed in the mouth of the subject being examined. After the 
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latter has pronounced the desired sound or group of sounds he 
removes the artificial palate, and it can be seen immediately 
what parts have been touched by the tongue. The place of 
articulation and the degree of raising of the tongue in the mouth 
are thus determined. It goes without saying that sounds arti- 
culated in the back part of the mouth are difficult to study by 
means of palatography. Labial and nasal articulations are not 
seen in it at all. Recently a photographic process has begun to 
replace the artificial palate. The subject’s own palate is dyed, 
and after the required sound has been articulated the palate is 
photographed directly— which obviously allows for a more 
normal and natural articulation. 

Palatography is supplemented, or replaced, in modern pho- 
netics by X-rays, which allow us to study the position of all the 
organs of speech at any point during articulation or — thanks 
to X-ray motion pictures — the movements of these organs 
during the pronunciation of whole phrases. If these films are 
combined with a sound recording, we can at the same time listen 
to the sounds produced and look at the movements executed by 
the organs to achieve these sounds. This is one of the most 
valuable inventions of modern physiological phonetics. 

Starting from the spectrograms obtained by the Sonagraph 
and similar machines it is now possible to reconstruct synthetic 
spectrograms and have them transformed into sound. In this 
way it has become possible to vary deliberately any phonetic 
factor, leaving all the rest unaltered, and thereby examine its 
role in the communication process. It is, for example, possible 
to examine whether, in a system of word accent contrasts, pitch 
is the most important factor, or if other phenomena contribute 
to, or are alone responsible for the linguistic phenomenon 
perceived. 
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Phonemics or “Functional Phonetics” 

Functional and nonfunctional factors. It follows from what 
has been said above that the number of sounds, even within a 
single language, is almost unlimited. We do not pronounce a 
vowel or even a consonant twice consecutively in exactly the 
same way. The context of a given sound differs from one case 
to another, causing a wide range of variation. The accentua- 
tion, rate of delivery, pitch, and the qualities of the voice vary 
from one occasion to the other and from individual to indi- 
vidual. There are differences of pronunciation between 
individuals which are due to anatomical differences or to in- 
dividual habits. Spectrograms reveal important differences 
between vowels of men and those of women and small children. 
These differences do not impede comprehension. They are not 
perceived by the speakers. People think they pronounce and 
hear the same thing despite these variations, which are some- 
times considerable. 

We may therefore with justice ask ourselves why, despite all 
these combinatory or individual differences, we identify the 
vowels and consonants of other speakers with our own. Why 
do we identify a woman’s [i] with a man’s, or the [a] after [1] 
with an [a] after [s] or [t] ? And why does a Frenchman 
believe he hears the same initial consonant in qui and coup, in 
tas and tot when the phonetic analysis has proved the existence 
of considerable differences? Spectrograms show acoustically 
different units which, nevertheless, may be identified by the 
listener as one and the same. Palatograms and X-rays show 
equally considerable differences in articulation. And finally, 
why does a Frenchman from Paris, who pronounces a back r, 
immediately identify a word like rire, pronounced by a Southern 
Frenchman who rolls his r’s with the tip of his tongue ? The 
answer is that the [k] before [i] and the [k] before [u], the 
“masculine” [i] and the “feminine” [i], the [a] after [s] and 
the [a] after [1], the rolled r and the uvular r are identical from 
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the viewpoint of their linguistic function. Certain characteris- 
tics of the sounds of language are important for identification, 
certain others are not. Each vowel and each consonant 
articulated in a context contain distinctive or relevant 
features alongside a number of nondistinctive or nonrelevant 
ones. 

Actually, if we had at our disposal an unlimited number of 
infinitely variable units, no organized communication would be 
possible by means of these units. A system of communication 
such as language necessarily presupposes a limited number of 
elements and a restricted number of features that distinguish 
these elements from one another. The fundamental difference 
between a linguistic expression and a nonlinguistic expression 
(for example a cry of pain) is that the former may be broken 
down into smaller units, units which recur farther on in the 
spoken chain, combined in a different way (at least if the 
expression is sufficiently extended). Such units are called 
discrete - 1 The cry of pain, on the other hand, is a complex of 
nondiscrete elements. 

Let us take as an example a phrase such as The city of London 
is wonderful. If you ask an English-speaking person who is 
not a phonetician to group together the sound units which 
seem to him identical in this sentence, there is no doubt that he 
will identify the two [i]’s of city with that of is, the [a] of London 
with that of wonderful, and the initial [1] of London with the 
final one of wonderful, in spite of the differences which exist 
between these units from a purely phonetic point of view. In 
British pronunciation there is, for example, a very audible 
difference between the “clear” / of London and the “dark” / of 
wonderful. In this latter case it is hardly a question of differ- 
ences too subtle for the human ear. But in English the 
distinction between the two /’s is not used as distinctive in 
the system. It is a nonrelevant feature. Consequently the 
Englishman is not accustomed to attaching importance to the 
difference which exists between these two consonantal qualities. 
He cannot change the meaning of a word by replacing a “clear” 
/ by a “dark” /, or vice versa. The difference is not functional 

1 That they are called “discrete” (with a term borrowed from mathematics) 
implies that there is no gradual passage from one to the other but that they are 
sharply delimited from each other. A linguistic unit is either A or B. 
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(distinctive). Both /’s are variants, or allophones of the same 
phoneme. 

Phonemes. The concept of phoneme, in the sense explained 
here, is relatively recent in linguistics and phonetics, and has 
been defined in several different ways. But the distinction 
between, on the one hand, the innumerable concrete sounds 
and, on the other, the functional units (conceived as types or 
classes of sounds) has been perceived more or less clearly and 
consciously by all the scientists who have occupied themselves 
with problems of phonetics (the Frenchmen Passy, Meillet, 
Grammont; the Dane Jespersen, the Swede Noreen, etc., and, 
later, the famous British phonetician Daniel Jones). It would 
take too long to relate here the different attempts made by 
modern linguists to define the phoneme. 2 We prefer to give a 
few more examples which, we believe, will illustrate, better than 
theoretical considerations, the essential difference between 
phonemes and variants (allophones). 

The two types of r (anterior and posterior) are variants of the 
same phoneme in French. Since the choice of one or the other 
of the two types is not determined by the surroundings of the 
word (but by individual or regional habits), we speak in this 
case of free variants. The palatal [k] (of qui) and the velar [k] 
(of coup ) are also variants of a single phoneme /k/, 3 but since, in 
this case, the choice is automatically determined by the vocalic 
context, we speak here of combinatory variants. The nasals, 
liquids, and “semi-vowels” unvoiced in contact with voiceless 
consonants in French are also examples of combinatory 
variants (in pneu, pli, puis, pied, etc.). 

Contrast (opposition). We say of two phonemes that they 
are in contrast or opposition . 4 Thus there is opposition in 

2 There are profound differences in the manner of defining a phoneme among 
linguists like Jones, Trubetzkoy, Hjelmslev, and Bloomfield, according to their 
conception of language. For these problems, which depend on linguistic 
theory, see Perrot, La linguistique , pp. 110 et seq. American readers are par- 
ticularly referred to Bloomfield, Language, Twaddell, On Defining the Phoneme, 
and Harris, Methods in Structural Linguistics. 

3 / / is used to indicate phonemes; [ ] indicates allophones, or sounds without 
consideration of their linguistic function. 

4 It may seem convenient to distinguish between “contrast” and “opposi- 
tion,” the former referring to the distinctions within the chain of phonemes 
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English between [r] and [1], [p] and [b], [t] and [d], [i] and [u], 
etc., since it is possible to change the meaning of a word by 
replacing one with the other (right : light, pair : bare, town : down, 
fit'. foot, etc.). In the same way in French (rif.lit, peau'.beau, 
etc.). French has another opposition which is not found in 
English: [i]:[y] (in French lit [li] : lu [ly], vie [vi] : vue [vy], etc.). 
But there is no contrast in French between front /• and back r, 
nor between voiced [1] and voiceless [1J, 5 as is the case, for 
example, in Welsh (where the ll of the spelling represents a 
voiceless lateral phoneme opposed to voiced /; cf. Welsh names 
like Lloyd). It may happen that two sounds which are in 
contrast with each other in certain phonetic positions are not 
contrasted in certain others. The two vowels [e] and [s] are 
contrasted in French in stressed open syllables ( de:dais , fee : 
fait). But before a consonant in the same syllable the opposi- 
tion is no longer possible. A Frenchman always pronounces 
an open [e] (fer, ciel, net, verre, meme, etc.). The closed [e] 
does not exist before a consonant of the same syllable in 
French. We say that, in this position, the opposition [e] : [s] 
is neutralized (or that there is syncretism). It is by virtue of 
this phonetic law that an [e] changes automatically into [e] if it 
happens to find itself in a closed syllable (ceder [sede] but je 
cede [sed]). 

All languages do not use either the same number of opposi- 
tions, nor the same types. French makes use, as we have said, 
of two series of palatal (oral) vowels: a rounded series [y], [ 0 ], 
and [ce] and a nonrounded series [i], [e], and [e]. Neither 
Italian nor Spanish possesses rounded front vowels (nor does 
English). Labialization is therefore not used in these systems 
as a means of distinction, and Italians and Spaniards, in speak- 
ing French, often have much difficulty distinguishing between 
si and su, fee and feu, mere and meurt. On the other hand, 
English has central vowels unknown in French, Italian, and 
Spanish. Nor does Spanish, for example, possess the distinc- 
tion between half-close and half-open vowels (French or 
Italian [e] and [e], [o] and [ 0 ]). The differences in closing which 
unquestionably occur in the pronunciation of the different 

(the syntagni), the latter to the distinctions in the system (the paradigm). This 
terminology, however, has not been applied with any rigor in this book. 

5 A [ c ] in phonetic script indicates voicelessness. 
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Spanish e’s and o’s are of a combinatory nature, determined 
by the context and consequently not perceived by the subjects 
speaking. The distinction [e] : [s] is not relevant in Spanish 
and the two vocalic qualities are two combinatory variants, or 
allophones, of the same phoneme. 

Italian, like French, contrasts a close [e] with an open [e] and 
a close [o] with an open [o] (cf. tema “fear,” and tema, “theme”; 
rocca “spinning wheel,” and rdcca “rock”). Consequently, 
Spanish and Italian possess the same number of vowel sounds 
(or vocalic timbres) but the Italian system is richer in vowel 
phonemes than the Spanish system. The vowels of Italian can 
be arranged diagrammatically as follows : 

i u 


e 


o 


8 0 


a 

Fig. 62. 

This is at the same time the chart of vowel phonemes. The 
same chart also holds good for Spanish if we consider only the 
principal phonetic vowel sounds which exist in this language . 6 
But if we wish to represent the system of Spanish vowel pho- 
nemes (its possibilities of vowel contrasts), the chart would have 
the following appearance : 

i u 

e o 


a 

Fig. 63. 

In English and in French, /s/ and /z/ (voiceless and voiced 
sibilants) are two separate phonemes. We can distinguish 
between English peace and peas, French baisser and baiser, or 
between chausse and chose, solely through the distinction 

6 There are in Spanish, as in Italian, other vocalic nuances of a combinative 
nature which we do not take into account here. 
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between /s/ and /z/. Spanish, too, has these two sounds pho- 
netically, but only as variants of the same phoneme, since the 
phoneme /s/ is automatically pronounced as a voiced consonant 
before another voiced consonant ( mismo ), and as a voiceless 
one in all other positions ( casa , rues). Spanish thus possesses 
the same phonetic difference as French between [s] and [z] but 
does not use it in its functional system. There is no /s/:/z/ 
opposition in Spanish. 

Spanish possesses a series of voiced stops ([b], [d], [g]) along- 
side which there exists a series of voiced fricatives having the 
same point of articulation. But these spirants (transcribed 
[PL [d], [y]) are only variants of the phonemes /b/, /d/, /g/. 
Spanish uses one or the other (stop or spirant) depending on 
whether the phonemes occur in strong or weak position in the 
spoken chain. Spanish cannot, for example, oppose a [d] stop 
to the corresponding spirant [5] (as does English in day : they). 
The phonetic difference voiced stop '.voiced spirant is not 
distinctive, or relevant, in Spanish. 

Swedish offers us a good example of a language in which a 
melodic difference is used to distinguish one word from another 
(cf. p. 85). The tone or musical accent is therefore, in this 
language, a pertinent feature of the phonetic structure of the 
word. It is a phoneme or, since in this case it is a question of 
a musical phenomenon, a toneme. The different tones of 
Chinese also are tonemes. In language systems where dura- 
tion is used as a means of distinction (Latin venif.venit; French 
bete'.bette', cf. p. 75), we sometimes talk about a chroneme 
(Jones). 

Functional phonetics also has a quantitative aspect. The 
frequency of occurrence and the distribution of phonemic units 
in the utterance is another question of structure. Phonemic 
statistics is becoming an important branch of phonetics. For 
phonemic structure is not only a question of possible distinctions 
but also of how, and to what extent, the possibilities are 
utilized in the different sequences which build up the utterance 
(syllables, words, periods, etc.). There are important differ- 
ences between languages in this respect, too. 

These examples will suffice to show that a functional or struc- 
tural analysis must necessarily supplement the physical analysis of 
sounds and articulations. If we limit ourselves to establishing 
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that Spanish has, like French, two kinds of s (voiced and 
voiceless) or, like English, a [d] stop and a corresponding 
fricative [3], without troubling ourselves about the fact that 
these phonetic differences function differently from one lan- 
guage to the other, we are neglecting an important aspect of the 
phonetic peculiarities of the languages in question. Tradi- 
tional phonetics neglected this analysis and therefore provided 
an incomplete description of the linguistic expression. 

Phonemics (phonology). The study which sets out to deter- 
mine the phonetic distinctions which, in a given language, have 
a differential value, and to establish the system of phonemes 
and prosodemes is called phonemics, or phonology. Taken in 
this sense, phonology was founded at Prague about thirty-five 
years ago by a group of linguists (Trubetzkoy, Jakobson, and 
others), whence the name Prague School. A similar develop- 
ment took place in the United States (Sapir, Bloomfield, etc.), 
perhaps independently of the European movement. Since 
the name phonology, proposed by the Prague group, has also 
been used in other senses (by Grammont to mean general 
acoustical and physiological phonetics; by others to mean 
“phonetics” quite simply), most linguists nowadays prefer the 
term phonemics, a term which is almost general in America 
and is beginning to be more and more frequent also in 
Europe. 

Phonetics and phonemics. Phonetics proper, as described in 
the preceding chapters, and phonemics, whose general prin- 
ciples we have just briefly outlined, are not two autonomous 
and independent sciences. It was a grave error on the part of 
the Prague School to want to establish a strict separation 
between phonetics — a natural science which makes use of in- 
strumental means — and phonology — a linguistic science. The 
study of the acoustical and physiological facts of human speech 
should be pursued parallel to the study of the function of the 
different units and of the structure of the system used in 
speaking. Phonemics establishes the number of contrasts 
utilized and their mutual relationships. Experimental pho- 
netics determines, with its different methods, the physical and 
physiological nature of the distinctions established. Without 
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linguistic analysis of systems and functional units, the experi- 
menter would not know what to do. And without the physical 
and physiological analysis of all the facts of pronunciation, the 
linguist would not know the physical nature of the contrasts 
established. The two types of studies are interdependent and 
condition each other. Consequently it seems preferable to 
group them together under the traditional general heading of 
phonetics. 



CHAPTER XII 


Evolutionary Phonetics 

Phonetic change. It is a well-known fact that the pronun- 
ciation of a language does not always remain the same. In the 
course of its history it undergoes numerous changes, sometimes 
slow, sometimes rather rapid. The simple fact — already 
pointed out in this work — that spelling does not always corres- 
pond with pronunciation proves that the latter was formerly 
different from what it is now. The pronunciation has changed 
but the old spelling has remained . 1 Written language is more 
conservative than spoken language. 

When it comes to answering the question why pronunciation 
changes, the scholar finds himself facing almost insurmount- 
able difficulties. Sounds are not the only things that change in 
a language. Forms, syntax, vocabulary, and literary style also 
change. It would be going too far beyond the limits of this 
little book to take up the problem of linguistic change in its 
entirety. This change, moreover, is probably only a particular 
aspect of a more general problem — that of change in all aspects 
of life — social, political, and cultural, and changes in all the 
rules which together determine the relationships between men. 
Human language is a social fact, and the changes undergone by 
the linguistic habits of a group can be explained only within the 
framework of the transformations of society in general. It 
would be erroneous to want to isolate a language from its 
milieu, without which it cannot be understood, and whose 
stable characteristics as well as transformations it reflects. We 
shall have to limit ourselves here to a rapid and necessarily 
brief analysis of a few of the factors which contribute to deter- 
mine the result of phonetic changes. 

1 This is not the only explanation of the lack of correspondence between 
spelling and pronunciation. French and English spelling, for example, still 
retains many traces of the etymological preoccupations of the grammarians of 
the Renaissance. It must also be remembered that our alphabet — inherited 
from the Romans — is ill adapted to rendering the phonemes of many modern 
languages. 
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The role of combinatory phonetics. We have given some 
examples of phonetic changes which have occurred during the 
history of different European languages and which are explained 
in part by phenomena of combinatory phonetics (assimilation, 
dissimilation, differentiation, ease of pronunciation, etc.). It 
is undeniable that these are factors that are constantly at work 
in a language and that they are creating slight changes in pro- 
nunciation everywhere and at all times. Some of these changes 
are ephemeral; others become stable and form part of the norm. 
For a long time the role of assimilation in the phonetic history 
of languages has been particularly stressed. And it is certain 
that a great number of phenomena of historical phonetics are 
due to an assimilatory tendency. We also have seen that 
language often reacts against the unfortunate effects of assimi- 
lation, by certain tendencies (differentiation, dissimilation). 
Metathesis and inversion often result in syllables that are more 
consistent with the syllabic structure of the language. Para- 
sitic consonants (in Greek andros, French viendrai ) gives us 
another example of a phonetic innovation which has its origin 
in a combinatory phenomenon (cf. p. 60 ). 

Grammont’s general rules. In his Traite de phonetique the 
French phonetician Maurice Grammont has formulated rules 
according to which these different phenomena of combinatory 
phonetics are produced, rules which the author looks upon as 
rather general in all languages. He has also formulated the 
famous “law of the stronger,” according to which, when two 
phonemes influence each other in one way or another, it is the 
weaker (by its position in the syllable or by its own articulatory 
strength) which is influenced by the other. If, in the French 
word jusque [3ysk], changed to foyjk], the [s] has been assimi- 
lated to a shibilant consonant (and not the reverse), this is 
because [s] in this case is implosive (is at the end of a syllable) 
and consequently weaker than the initial consonant. 

In recent years, certain scholars have pointed to the frequency 
of occurrence of phonemes and of phoneme clusters as a factor in 
phonetic change. Frequent phonemes are more easily preserved 
than rare ones, and frequent clusters resist simplification and 
weakening more easily than less frequent groups. Rare clusters 
tend to be replaced by more frequent ones, abnormal syllabic 
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types by more current ones, etc. High frequency of occurrence, 
of single units and of patterns, may consequently be supposed 
to be a factor of stability in language. 

Phonetic laws. For a long time it was axiomatic among 
linguists to believe that changes in the sounds of language take 
place by virtue of laws which operate blindly — the supposed 
phonetic laws. According to this point of view, the same 
phoneme, in a given phonetic context, in the same language 
and during a certain period, undergoes the same change in all 
the words of the language in question. If for instance the 
Latin a, in a stressed open syllable, changes to e throughout 
the North of the Gallo-Roman region (the “langue d’oil”), 
this change must necessarily take place in all Latin words that 
have been retained in French. No exceptions to the phonetic 
laws were accepted other than those which were due to the 
influence of analogy. The thesis of the absolute character of 
the phonetic laws was formulated for the first time by the 
German linguist Leskien (1876). The so-called neo-gram- 
marians especially have defended this thesis and have also lent 
weight to the idea of the superiority of the historic method in 
linguistics. Their most famous representative was the German 
Hermann Paul. 

A later generation has, however, strongly modified the neo- 
grammarian doctrine. In a study published as early as 1896, 
the Swedish linguist Axel Kock called attention to a whole 
series of factors which reduce the action of the phonetic laws. 
All words do not have the same frequency in a language — a 
fact which entails differences of phonetic treatment. A fre- 
quently used, everyday word undergoes the effects of a phonetic 
tendency more easily than a rarely used, literary or special 
word. It is a well-known fact that the various grammatical 
tools, which are almost always unstressed (articles, pronouns, 
conjunctions, prepositions), are subject to a much stronger 
phonetic reduction than the “full” words. A long Latin o in 
a stressed open syllable tended to become eu (originally a 
diphthong) in French (Latin flore{ni), French fleur ; Latin 
doloreipn), French douleur, etc.). But in the personal pronouns 
nous and vous (whose vowel also goes back to a long Latin o 
and, according to the phonetic law in question, should also 
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have become eu ), we are dealing with a different phonetic 
treatment, which is explained in this case by the fact that these 
w'ords are most often used as atonies before the verb and that 
as a result they have had a different development. In a 
French work like avocat (“lawyer”), the final a goes back to a 
Latin a in an open stressed syllable ( advocatus ) which should 
have become e in French. The form of the word is explained 
in this case, as in hundreds of others, by the learned character 
of the term. The word did not live in the mouth of the people 
across centuries of time, but was borrowed at a recent period 
from Latin, the language of administration and jurisprudence. 
On the other hand, we are dealing with the normal phonetic 
representative of the Latin advocatus in the French avoue. 
French is rich in phonetic doublets of this sort (hotel :hopital, 
rangon : redemption), many of which have been taken over by 
English (hotel -.hospital, ransom -.redemption). Certain other ex- 
ceptions to the phonetic laws are explained by the emotional or 
emphatic nature of the term in question. 

Nowadays, we speak of phonetic tendency rather than of law. 
Each phonetic system is dominated by certain articulatory and 
structural tendencies. These tendencies hold in the majority of 
cases, while certain words, for various reasons, escape the action 
of the tendencies in question. A new tendency may prevail in 
the language of the people or in dialects, but may be thwarted 
in the upper classes by the influence of the norm. On the 
other hand, an innovation may be accepted by the upper classes 
of large cities as a fashion which spreads, but may be ignored 
among the people or in the country where the normative urban 
influence no longer makes itself felt, or is less strong. This is 
for instance the case of the back r in a large number of Euro- 
pean languages (see p. 46). 

Every phonetic innovation has its origin in a particular place 
and probably with a single individual. But it takes on a 
linguistic character only at the moment when it becomes com- 
mon to a whole group. An individual fact of pronunciation 
is a possible point of departure for a phonetic innovation but 
does not in itself constitute a linguistic change. For reasons 
which have yet to be determined but which are doubtless social 
in character, the innovation spreads from its place of origin, 
which thus becomes a center of diffusion. The farther it goes 
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from this center, the weaker the effect of the tendency becomes. 
The strength and speed of its spread depend on the prestige of 
the innovating groups and on the facilities of communication. 
This is the reason why isolated regions — in mountainous areas, 
for example — are linguistically conservative, while large cities 
and regions of intensive farming are innovative. On the peri- 
phery of a linguistic area, there are often only a few words that 
are touched by change. In the same dialect we find words 
modified by the phonetic tendency, and others which, for one 
reason or another, have resisted transformation. In reality 
each word has its own phonetic history. The term “law” is 
therefore incorrect. Phonetic changes are due to the action of 
certain tendencies and not to laws in the strict sense of the term. 

Linguistic geography. It is to linguistic geography (or dialect 
geography ) that we owe these new discoveries in the field of 
evolutionary phonetics. Linguistic geography was founded 
by the German Wenker, and developed particularly by the 
Swiss Gillieron, one of the founders of the famous Atlas 
linguistique de la France. Later atlases for other linguistic 
areas (Germany, Italy, England, the United States, etc.) are 
modeled on this pioneer work. On the maps of linguistic 
atlases, the phonetician can study the spread of each word, as 
well as the different phonetic forms of the same word, and thus 
trace the limits of their spread. The state of the language of a 
given place (village, city, or province) is never the result of an 
absolutely uninterrupted and autochthonous development. 
Every dialect and every language undergo the influence of other 
tongues, and these influences depend in their turn on political 
and cultural currents, which change during the course of the 
centuries. While formerly the different French patois used to 
be influenced particularly by the provincial cente 's (political or 
ecclesiastical), at the present time they are influenced above all 
by the language of Paris. While French as well as British 
English pronunciation has long been, and still is, under the 
strong influence of a generally accepted norm, German and 
Italian give examples of languages with a rich phonetic varia- 
tion and many regional differences even in the pronunciation of 
the highest social classes. For well-known historical reasons, 
these areas have had numerous centers of diffusion and have 
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consequently numerous local norms. Only in most recent 
times is there a tendency towards more uniformity of pronunci- 
ation in both German and Italian. If there are also several 
American English standards of pronunciation the reason for 
this is primarily historical and social, not linguistic properly 
speaking. As a matter of fact, phonetic evolution is much 
more complicated, and the study of historical phonetics much 
more difficult than the neo-grammarians believed. 

Evolutionary phonetics and the system. In the traditional 
studies of historical phonetics, there was a tendency to study 
the history of each phoneme separately. Phoneticians used to 
follow, from Latin to French or from Proto-Germanic to 
modern German, the evolution undergone by a single sound, or 
a single group of sounds. They would record that the short 
Latin o of a stressed open syllable had first become the diph- 
thong uo (a stage preserved by Italian: Latin focu(pi), Italian 
fuoco) and then ue (the stage in Spanish : fuego), finally ending 
in French as eu (French feu). Then they tried to explain by 
articulatory phonetics how these transformations could have 
come about. But they neglected to take into consideration the 
fact that at each stage of the evolution (Vulgar Latin, Gallo- 
Roman, Old French, Modern French), the vowel or diphthong 
in question had formed part of a vocalic system and that their 
main concern should be the development of the whole system. 
When a language changes, it is a question not of isolated sounds 
that are replaced by other isolated sounds, but of an entire 
system that is transformed and replaced by another system of a 
different structure. If the phonetic evolution of a language 
takes a certain direction and not another which is equally 
possible from a purely phonetic point of view, this is often 
because of the influence of the system. No sound evolves 
independently of the other sounds of the same system. In a 
phonetic system everything is interdependent. 

It is not improbable that the application of the structural 
point of view in historical phonetics may in many cases be able 
to help us answer a question which, up to now, has most often 
remained unanswered — why this or that change takes place in 
the one case but not in the other. For combinatory phonetics 
can inform us only about the possibilities of evolution. 
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Grammont’s rules — however correct they may be — can at most 
tell us what the result will be if, in a given group, there is 
assimilation or dissimilation. But they do not tell why the same 
group evolves in one particular language, or at a certain 
period of history, but remains unaltered in another language 
or during another period of evolution of the same language. 
Thanks to a more strict application of structural viewpoints, 
modern diachronic phonetics has better chances to explain 
the sound changes than the “pre-structural” scholars. Andre 
Martinet has laid a solid basis for this kind of research with 
his idea of the “economy” of phonetic systems. 

The substratum. In order to explain phonetic evolution, 
recourse has often been had to the influence of a substratum , a 
term which signifies that a population which takes over a new 
language keeps its old articulatory habits in pronouncing the 
sounds of the imported language. For example it has been 
claimed that a certain number of French phonetic phenomena 
can be explained in terms of a Gallic substratum. French, 
according to this theory, is Latin pronounced with a Celtic 
articulatory base. It is in this way that certain scholars have 
tried to explain the passage from the Latin u (pronounced [u]) 
to [y] in French and likewise the palatalizing tendency which 
dominates almost all of the phonetic evolution of French from 
Latin right up to modern times. In some parts of South 
America (for instance in Paraguay) we find a form of Spanish 
pronounced with Indian phonetic habits. Many Belgians 
speak French on a Germanic (Flemish) substratum. 

It is beyond doubt that the substratum can in many cases 
explain the changes undergone by a language at a certain epoch 
or in a certain region. And many well-known scholars 
(Ascoli, Brondal, van Ginneken, Fouche) have strongly insisted 
on the importance of this factor in phonetic evolution. But 
linguists have sometimes gone rather too far in this kind of 
explanation. It is important to emphasize that the influence 
exerted by a substratum is not a biological fact. It is not a 
question of race, as some linguists have maintained. It is 
quite simply a question of the preservation of a certain articu- 
latory tradition in spite of the adoption of a new language. 
The problem, therefore, has a social aspect. There is influence 
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of the substratum in cases where the indigenous population 
has a sufficiently great social and cultural prestige for its 
articulatory habits not to have been judged vulgar. This is 
the case in Paraguay (for quite special historical reasons). 
But it is not the case in many other regions of Latin America 
where the number of natives was relatively larger, but where 
Spanish does not show the least trace of foreign influences. The 
Indian “accent” was judged vulgar and quickly disappeared 
from among the upper classes . 2 

When a language undergoes, for a certain time, the phonetic 
influence of a conquering people (or one of a higher culture), 
we speak of a superstratum. Certain facts of French phonetics, 
for example, have been “explained” in terms of the Germanic 
superstratum (under the Frankish kings). The Swiss Romanist 
W. von Wartburg has especially defended this thesis. On the 
subject of the superstratum, it is important to make the same 
observation that we have just made with the substratum. It is 
necessary to know the social and cultural situation of the region 
and of the period thoroughly in order to judge the possibility 
of such an influence. As long as we do not have this knowl- 
edge, it is better to be cautious in our conclusions. 

Finally, the influence exerted on a language by a neighboring 
language may be called an adstratum. For instance, the 
French spoken in Alsace shows many traces of Germanic 
phonetics. The Swedish dialect spoken in Finland is strongly 
influenced, from a phonetic point of view, by Finnish, etc. 

It results from what has been said that neither phonetics nor 
linguistics by itself is capable of explaining phonetic changes. 
It is necessary to go beyond the limits of phonetics — and even 
those of linguistics — in order to find, if possible, all the factors 
which together determine the evolution of sounds — and that of 
languages. 

2 The author of these lines has studied such problems in a work entitled 
Uespagnol dans le Nouveau Monde — probleme de linguistique generate (Lund, 
1948 ). 
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Importance and Practical Applications of 
Phonetics 

It would in reality be contrary to the very spirit of science to 
argue about the utility of the various kinds of scientific research. 
The usefulness — the practical application — of a discovery is a 
secondary consequence of it and can never be its aim. The 
scientist works in order to deepen his knowledge of nature and 
of man. Those scientific results whose usefulness has been the 
greatest, in physics or in medicine, have often been obtained 
without the least utilitarian consideration in mind. The 
practical application has often been an unexpected consequence 
of researches done solely to satisfy the scientist’s curiosity. 

If we have nevertheless devoted a few pages at the end of 
this volume to discussing possible practical applications of 
phonetics, this is not done to justify or to defend a discipline 
which, like every other, is, and ought to be, an end in itself. The 
phonetician works in order to understand better the spoken 
language. But since this volume is aimed primarily at a public 
of nonspecialists and students, it is fitting to call attention to a 
few areas where we have the right to expect from our phonetic 
researches some “useful” results and some practical applica- 
tions. 

Since phonetics is a branch of linguistics, it is evident, first of 
all, that it is of considerable importance for the other fields of 
language study. The study of the history of languages neces- 
sarily presupposes a good orientation in matters of descriptive 
and evolutionary phonetics. To the dialect geographer pho- 
netics is indispensable. And in the field of linguistic theory, 
phonetics has been of capital importance. The structural 
concept — which is daily gaining ground among linguists and 
which consists of regarding language as a system and not as an 
agglomeration of heterogeneous bodies — was applied first 
(thanks to phonology; cf. p. 97) to the study of the sounds of 
language. And in a general way more progress has been made, 
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from the methodological point of view, in the structural descrip- 
tion of sounds than in the fields of grammar and of semantics 
(the content of language), where we are now more and more 
trying to profit from methodical experiments done during the 
course of analysis of linguistic expression. But this is still an 
example of the purely scientific interest of phonetics. 

The teaching of diction. At the present time spoken language 
has assumed an importance formerly unknown. Thanks to 
such inventions as the telephone, radio, phonograph, loud- 
speaker, tape recorder, and the sound film, spoken language is 
more and more replacing written language. One must know 
how to speak and to speak well, in order to reach one’s public 
and gain the influence which one desires. The way one pro- 
nounces is no longer the private affair of the speaker, but some- 
thing which concerns all those who listen to the speeches of 
politicians, scientists, artists, and official representatives of 
society. The public is no longer, as formerly, a small group 
of relatives, friends, or neighbors assembled within a radius of 
at most a few yards of the person speaking. His hearers may 
number thousands or even millions. 

Diction, the art of pronouncing well, has assumed an impor- 
tant place in modern teaching and doubtless will merit even 
greater attention. Phonetics is the necessary base of all 
teaching of this kind. One must understand the mechanism of 
breathing and the functioning of the glottis in order to teach 
pupils a proper phonation. Poor breathing and a hoarse 
voice annoy the listener and tire the person who is speaking. 
Many a young teacher has found that he cannot teach effici- 
ently because, to his own amazement, he cannot speak 
efficiently! It is necessary to know thoroughly the articulatory 
work of the tongue, lips, and soft palate, etc., in order to be able 
to correct the errors of pronunciation of all kinds which we 
encounter among a large number of persons — children and 
adults. In principle phoniatrics concerns itself with all the 
pathological phenomena of pronunciation, whether these be of 
an articulatory character (due to anatomical imperfections or 
to bad habits), or whether they are caused by disorders of the 
central nervous system (phenomena of aphasia), or by imperfect 
hearing. But the treatment of pathological phonetic phenomena 



PRACTICAL APPLICATIONS 


109 


necessarily supposes a knowledge of normal phonetics. The 
person wishing to correct an abnormal [s] in a pupil will 
be able to achieve this only if he knows the physical and 
physiological characteristics of a normal [s]. Phoniatrics is 
only a particular aspect of phonetics, namely the application of 
the latter to the treatment of the imperfections and maladies of 
articulated language. 

Pronunciation of foreign languages. The teaching of foreign 
languages is also a field in which phonetics has a very great 
practical importance. Anyone wishing to learn to pronounce 
a foreign language properly will first have to acquire the 
mastery of a large number of new articulatory habits (a new 
articulatory basis; see p. 71). He must accustom himself to 
articulate the foreign sounds exactly as native speakers do in 
the language in question, and not to continue using habits 
peculiar to his native language. We should not think that it is 
just a matter of learning a few strange new sounds and other- 
wise making do with sounds already known from our own 
language. In fact, a whole system of articulatory habits, in- 
cluding intonation and other prosodic phenomena, has to be 
replaced by something new. Without a thorough knowledge 
of the phonetics of the two languages concerned, the language 
teacher will never succeed in teaching his pupils a perfect 
pronunciation of the new language. 

We have seen above that a language is a system of phonemes 
and prosodemes and that the structure of these systems differs 
from one language to another. Some systems are richer, 
others are poorer. Neither the number nor the kind of dis- 
tinctions used is the same from language to language. The 
person who begins with a poor vocalic system and must succeed 
in mastering a richer vocalism, is consequently obliged to learn 
to make use of acoustic and physiological distinctions which, 
in his own language, have no functional value. An English- 
man or an Italian learning French must learn to use labializa- 
tion as a distinctive feature. The Spaniard learning English is 
obliged to learn to make a conscious distinction between a stop 
[d] and a fricative [5]. A foreigner who is learning Swedish 
must get accustomed to making use of musical accent (tone) as 
an essential feature of the word, and to contrasting a word with 
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accent I to a word with accent 2. These are difficulties which 
in principle are no longer in the area of articulation. It is not 
labial articulation, nor spirant pronunciation of [5], nor into- 
nation as such that, in our examples, constitutes difficulties for 
the foreigner. It is the use of a different phonemic system. 
It goes without saying that this aspect of learning a foreign 
pronunciation presupposes an analysis of the two systems in 
question and a thorough knowledge of the functional structure 
both of the language to be learned and of that of the pupil. 

The problem is in principle the same for the person who 
speaks a rural dialect or has a strong regional or vulgar accent, 
and wants to lose it and learn “good” pronunciation. The 
greater the difference between regional pronunciation and 
standard pronunciation — from the points of view of articula- 
tory habits and of the functional system — the greater is the 
difficulty and the more a knowledge of phonetics is necessary. 

The invention of different systems of phonetic transcription — 
and especially the creation of the International Phonetic Alphabet , 
used by the International Phonetic Association (founded in 1886 
by the French phonetician Paul Passy) — has greatly advanced 
the phonetic teaching of foreign languages. Phonetic transcrip- 
tion allows the pupil to rid himself of spelling and concentrate 
on phonetic reality. Phonetic writing tends to create as per- 
fect a harmony as possible between the text and the sounds. 
However, only the vowels and consonants and a limited number 
of prosodemes figure in a text transcribed phonetically. All 
the little details of combinatory phonetics, the intonation of 
the phrase and the rhythmical facts — which are all so important 
for the general impression that a language gives from the 
phonetic point of view — are usually completely missing or are 
at most indicated in an unsatisfactory manner. This fact per- 
haps explains in part why, in traditional academic phonetics, 
vowels and consonants have always occupied more place than 
the prosodic facts (intonation, accents, etc.). 

At the present time, new technical inventions like the radio, 
phonograph and tape recorder are beginning to be used more 
and more in the teaching of pronunciation. Students can now 
hear the voices of native speakers pronouncing groups and 
phrases and can thus immediately form an idea of the auditory 
image which corresponds to the printed text. Besides, the 
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student can have his own voice recorded and compare his 
pronunciation with that of the native voice. In this way he 
discovers his own mistakes much better. It goes without saying 
that the same method is also employed with great success in the 
teaching of diction and in the correction of errors of pronuncia- 
tion in one’s native language. 

The language of the deaf and hard of hearing. The application 
of phonetics to the teaching of deaf-mutes is also, as may be 
easily understood, of primary practical interest. A person 
affected by deafness, either one who is born deaf or who has 
become deaf before learning to speak, 1 is reduced to using only 
his muscular sense to learn the articulations necessary for the 
production of speech sounds. In effect he lacks that constant 
help of the ear which, in a person with normal hearing, controls 
and guides his articulation. It is therefore evident that the 
teacher who is teaching deaf children to speak must know 
thoroughly all about the physiological aspect of phonetics. 

A very large number of deaf people, however, are not 
deprived of all ability to perceive sound vibrations. They have 
retained a few traces of hearing which the doctor and the 
teacher should endeavor to turn to account. It often happens 
that a partially deaf person hears only certain frequencies to 
the exclusion of certain others. In cases of this sort, it is 
necessary to know the acoustics of the sounds of the language 
in order to know what such a person can perceive in the spec- 
trum of a given sound, and in order to know which frequencies 
will have to be reinforced so that the sounds of the language 
may become recognizable to him and so that the distinctions 
may be sufficiently clear to him to permit a correct identification 
of phonemes. Phonetics and audiology are at the moment 
working together in solving the problems posed 1 -y the deaf and 
the hard of hearing. 

Sound transmission. It is only recently, following discoveries 
in acoustical phonetics made during these last ten to fifteen 
years (see above, pp. 87-88), that the technicians of sound 

1 Those persons, also, who become deaf at a later age most often need the 
help of a phonetician in order not to lose their speaking capacity, since they lack 
the necessary auditory guidance. 
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transmission have begun to take an interest in phonetics. 
When someone has to build a machine capable of transmitting 
the spoken language in one way or another (whether this 
machine be a microphone, a telephone, a phonograph, or a 
loud-speaker), he is obliged to know the acoustics of the vowels 
and consonants if he wants to adjust the mechanism in such a 
way that it will be able to render all the characteristic vibrations 
of these sounds. We have seen above that all the frequencies 
which are met with in speech spectra are not of equal import- 
ance to the character of the sound. The formants guarantee 
its identity and distinguish sounds from each other. The sound 
engineer will therefore be especially interested in knowing 
which frequencies are necessary for the identification of pho- 
nemes and which are not. He wants to break down the infi- 
nitely complex sound wave into a limited number of parameters 
relevant to the message and to exclude other irrelevant features. 
The former must necessarily be transmitted by the apparatus; 
the latter are insignificant and can be omitted. Consequently, 
a knowledge of the facts of acoustic phonetics can greatly 
facilitate the work of the engineer. 

By an interesting coincidence, the sound engineer is thus 
trying, on his side, to determine for each sound the same dis- 
tinctive features which the linguist is looking for, when he tries 
to establish the functional (structural) system of the language 
in question. Starting out from entirely different points of view, 
the technical study of sound and the structural analysis of 
language have met in a common purpose: the search for the 
phenomena which convey meaning. At the moment, linguists 
and technicians are collaborating closely, particularly in the 
United States, in order to solve together the problems which 
spoken language poses. Phonetics has thus become an emi- 
nently useful science in one more field, an entirely new field 
and one which up to now has had no connection with linguistics. 
The traditional boundaries between the different scientific 
subjects have ceased to exist. 
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Absolute quantity, 74 
Accent, 80-86; dynamic, 80; expira- 
tory, 80; intensity, 80; musical, 80, 
83-86; word, 81 
Acoustical instruments, 87, 88 
Acoustic classification : of consonants, 
15, 16; of the sounds of language, 
54, 55; of vowels, 13-15 
Acoustic phonetics, 1, 5-20 
Acute vowel, 14 
Adstratum, 106 
Affricated stops, 43 
Affricates, 43, 50, 51 
Allophones, 93 
Altaic languages, 62 
Alveolar: articulation, 31; stop, 40 
Alveoli, 28 

American: English, 34, 36, 45, 47, 104; 

Indian languages, 35, 41 
Amplitude (of vibration), 5 ff., 26, 27 
Analogy, 101 

Anticipatory assimilation, 61 
Apex (of tongue), 28, 31 
Aphasia, 108 

Apical: articulation, 31; r, 46 
Apico-dental stop, 41 
Apico-palatal stop, 41 
Apophysis: muscular, 23; vocal, 23 
Apparatus: respiratory, 21 ff.; speech, 
21 ff. 

Applications of phonetics, practical, 
53, 107-12 
Armstrong, 83, 84 

Articulation: alveolar, 31; apical, 31; 
bilabial, 31; dental, 31; dorsal, 31; 
glottal, 31; labial, 31; labio-dental, 
32; laryngeal, 31; medio-palatal, 
31 ; mode of, 41 ; nasal, 30; oral, 30; 
pharyngeal, 31; point of, 41; post- 
palatal, 31; predorsal, 31; prepala- 
tal, 31; types of, 29-32; uvular, 31; 
velar, 31 

Articulatory basis, 71-73, 109 
Articulatory classification : of the 
sounds of language, 53, 54; of 
vowels, 33-39 


Articulatory phonetics, 1 
Artificial palate, 89 
Arytenoids, 22 
Asccli, Graziadio Isaia, 105 
Aspirated voiceless stop, 42 
Assimilation, 60-62, 100; anticipatory, 
61 ; contact, 61 ; distant, 61 ; double, 
61 ; progressive, 61 ; regressive, 61 
Atlas linguist ique de la France, 103 

Back: of the tongue, 28, 31; r, 46; 
vowels, 34 

Bands, ventricular, 23 
Basis, articulatory, 71-73, 109 
Beach, 85 
Bell, 19 

Bilabial: articulation, 31; spirant, 50; 
stop, 40 

Binary oppositions, 54 
Bloomfield, Leonard, 93 
Boundary, syllabic, 57, 67, 68 
Breath groups, 71 
British English, 45, 103 
Brondal, 105 
Buccal closing, 42 


Cavity: labial, 27; mouth, 27; nasal, 
27; supraglottal, 27, 28 
Center of diffusion, 102 
Central vowels, 35 
Centring diphthongs, 38 
Change, phonetic, 99 
Chinese, 85 
Chroneme, 96 

Classification of consonants, acoustic, 
15, 16 

Classification of the sounds of lan- 
guage, 53-55; acoustic, 54, 55; 
articulatory, 53, 54 

Classification of vowels: acoustic, 13- 
15; articulatory, 33-39 
Click, 29 ; glottalic, 29 
Closed syllable, 65 
Close vowel, 34 and passim 
Closing: buccal, 42; diphthongs, 38 
117 
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Combinatory: phonetics, 56-73, 100; 

variants (of phonemes), 58, 93 
Compact vowel, 14, 33 
Compensation, 54 
Complex vibration, 5 
Compound sounds, 8, 9 
Consonants, 32, 40-52; acoustic classi- 
fication of, 15, 16; continuous, 40; 
double, 77; explosive, 68; fricative, 
16, 47-50; geminate, 77; implosive, 
68; long, 77; momentary, 40; nasal, 
43, 44; retroflex, 41; secondary 
characteristics of, 58-60; soft, 52; 
spirant, 47-50 ; strong, 52 ; unilateral, 
44; voiced, 17; voiceless, 17 
Constricted passage of air, 32 
Contact assimilation, 61 
Content, linguistic, 1, 70, 108 
Continuant: frictional, 48; frictionless, 
48 

Continuous consonants, 40 
Contrast: emphasis, 82; of phonemes, 
93-97; of sounds, 1 
Cooper, 53 

Cords: false vocal, 23 ; vocal, 23 ff., 30, 
31 

Correction of poor pronunciation, 53 

Coustenoble, 84 

Cricoid, 22 

Cycle, 5 

Czech, 81 

Danish, 43, 46, 47 

Deaf-mutes, teaching of, 53, 111 

Decibel, 8 

Delattre, Pierre, 15 

Dental: articulation, 31; stop, 40 

Dephasing, 9 

Descriptive phonetics, 2 

Diachronic phenomena, 64 

Dialect geography, 103 

Diction, 108; teaching of, 71, 108, 109 

Differentiation, 62, 63, 100 

Diffuse vowel, 14 

Diffusion, center of, 102 

Dilation, 61 

Diphthongs, 38, 39; centring, 38; 
closing, 38 

Discrete units (of linguistic expression), 
92 

Dissimilation, 62, 63, 100 
Distant assimilation, 61 
Distribution of phonemic units, 96 


Dorsal: articulation, 31; r, 47 
Dorso-velar spirants, 50 
Dorsum (of tongue), 28, 31 
Double: assimilation, 61; consonant, 
77; vibration, 5 
Dumville, 41, 43, 46 
Durand, Marguerite, 77, 78, 85 
Duration of sounds, 74 ff.; relative, 
74 

Dutch, 46 
Dynamic accent, 80 

Ease of pronunciation, 56-58, 100 
Economy of phonetic systems, 105 
Ejectives, 29 

Electro-acoustics, 13, 17, 55, 87 
Emotional stress, 82 
Emphasis, contrast, 82 
Emphatic: lengthening, 78; stress, 82 
English, 14, 15, 32, 35, 37-39, 42, 
47-52, 59, 61, 63, 64, 70-73, 75-77, 
80-83, 94, 95; American, 34, 36, 45, 
47, 104; British, 45, 103 
Epenthetic vowel, 67 
Epiglottis, 24 
Essen, von, 65 
Estonian, 76 

Evolutionary phonetics, 2, 99-106 
Experimental phonetics, 87-90 
Expiration (breathing), 21, 22 
Expiratory accent, 80 
Explosion, 16, 40, 68 
Explosive, 40; consonants, 68 
Expression, linguistic, 1, 70, 108 

False vocal cords, 23 
Fant, G., 54 
Filter, 10, 87 
Finnish, 62, 76, 79, 81 
Finno-Ugric languages, 29, 76 
Fixed stress, 81 
Flapped r, 47 
Forchhammer, 24 

Foreign languages, teaching of, 53, 
109-11 

Formant, 11 ff., 33 ff.: range, 13; 

zone, 13 
Fortes, 51, 52 
Fouche, Pierre, 68, 69, 105 
Fourier’s theorem, 11, 15, 87 
Franco-Provengal dialects, 48 
Free: passage of air, 32; stress, 82; 
variants, 93 
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French, 14, 15, 32, 34, 37-39, 42, 44- 
50, 52, 59, 61, 63-65, 70-73, 75, 
80-85, 94, 95, 103 

Frequency: of occurrence of pho- 
nemes, 96; of vibration, 6 ff., 26, 27 
Fricative consonants, 16, 47, 48-50 
Frictional continuant, 48 
Frictionless continuant, 48 
Front: r, 46; vowels, 34 
Function, linguistic, 92 
Functional: phonetics, 91-98; quan- 
tity, 76 

Fundamental, 8 

Geminate consonant, 77 
General: phonetics, 2; rules, Gram- 
mont’s, 100, 101, 105 
Geography: dialect, 103; linguistic, 
103, 104 

German, 32, 34, 37, 39, 42, 46, 48-51, 
59, 61, 63, 64, 76, 77, 103, 104 
Germanic languages, 42, 43, 50, 52, 67, 
82; see also Dutch, English, German 
Gillieron, Jules, 103 
Gingival stop, 40 

Ginneken, Jacobus Johannes Antonius 
van, 105 

Glottal: articulation, 31; stop, 43 
Glottalic click, 29 
Glottalized stop, 29 
Glottis, 23 ff. 

Grammar, 108 

Grammatical aspect of language, 1 
Grammont, Maurice, 68, 93, 97, 100; 

general rules of, 100, 101, 105 
Grave vowel, 14 
Greek, classical, 43 
Green, H. C., 18 
Gribenski, 17 

Groups, 56; breath, 71; phonetic, 70, 
80; sound, 1 
Guarani, 37 

H&la, 33 

Half-close vowel, 34 
Half-open vowel, 34 
Halle, M., 54 
Hapaxepy, 63 
Haplology, 63 

Hard of hearing, teaching of the, 1 1 1 
Hard palate, 28 
Harmonics, 8 

Harmony, vocalic (vowel), 62 


Harris, Z. S., 93 
Haskins Laboratories, 20 
Hedegiis, 51 

Helmholtz, Hermann, 87 
Hermann, 87 
High vowel, 34 

Historic: method (in linguistics), 101; 

phenomena, 64 
Historical phonetics, 2 
Hjelmslev, L., 93 
Horizontal rounding, 32 
Hottentot, 85 
Hyoid (bone), 24 

Ich-laut, 50 
Implosion, 68 

Implosive, 29; consonants, 68 
India, 41, 43 

Indian languages (American), 35, 41 
Indo-European: ancient, 43; lan- 
guages, 29 

Inspiration (breathing), 21, 22; sounds 
produced during, 22 
Instrumental phonetics, 87 
Instruments: acoustical, 87, 88; physio- 
logical, 88-90 

Intensity: accent, 80; of tone, 6ff.; of 
vibration, 26, 27; physical, 7 
International Phonetic: Alphabet, 110, 
116; Association, 110, 116 
Intonation, 80, 83 ff. 

Inversion, 63, 100 

Italian, 14, 45, 46, 50, 51, 59, 77, 94, 
95, 103, 104 

Jakobson, R., 54, 97 
Japanese, 66 

Jespersen, Otto, 48, 66, 67, 93 
Jones, Daniel, 38, 39, 41, 45, 46, 67, 93, 
96 

Juncture, phonetics of, 56 

Karlgren, Bernhard, 85 
Kettererschreiber, 88 
Kock, Axel, 101 
Kopp, G. A., 18 
Kymograms, 88, 89 
Kymograph, 69, 88 

Labial: articulation, 31; cavity, 27 
Labialization, 28, 58 
Labialized sound, 32 
Labio-dental articulation, 32 
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Labio-velarization, 58 
Language: grammatical aspect of, 1; 
semantic aspect of, 1, 70; teaching of 
foreign, 53, 109-11; tone, 85; 

visible, 17—19 
Lapp, 76 

Laryngeal: articulation, 31; spirant, 
50; tone, 26 
Larynx, 10, 21 fif., 30 
Laterals, 44, 45 
Latin, 76, 79, 81 

Law: of the stronger, 100; phonetic, 
101-03; Weber-Fechner, 7 
Lax vowels, 37 
Lenes, 51, 52 
Length (of sounds), 74 ff. 

Lengthening: emotional, 78; emphatic, 
78 

Leskien, August, 101 
Linguistic: content, 1, 70, 108; ex- 
pression, 1, 70, 108; function, 92; 
geography, 103, 104; quantity, 75-78 
Lips, 10, 27, 31, 32; spread position of, 
31 

Liquids, 48 
Lithuanian, 85 

Long: consonant, 77; syllable, 79 
Longs, 76 ff. 

Lotz, 53 
Loudness, 8 
Low vowel, 34 

Marey, 88 

Martinet, Andre, 105 
Massachusetts Institute of Technology, 
20 

Matras, 9 

Measurable quantity, 74, 75 
Medio-palatal articulation, 31 
Meillet, Antoine, 93 
Melody, 83 
Menzerath, 53 
Metaphony, 61 
Metathesis, 63, 100 
Meyer, E. A., 35, 43, 75, 76 
Middle vowels, 35 
Mid-high vowels, 34 
Mid-low vowels, 34 
Mixed vowels, 15, 35 
Mode of articulation, 41 
Momentary consonants, 40 
Monophthongs, 38 
Morae, 79 


Morgagni, ventricles of, 23 
Mouth, 11 ; cavity, 27 
Murmur, vocal, 73 
Muscular apophysis, 23 
Musical accent, 80, 83-86 

Nasal: articulation, 30; cavity, 27; 
consonants, 43, 44; resonance, 30; 
sound, 28; twang, 73; vowel, 15, 37 
Nasality, 11 

Nasals : see Nasal consonants 
Neo-grammarians, 101 
Neutralized opposition, 94 
Noises, 15 

Nonperiodic vibration, 5 
Noreen, Adolf Gotthard, 93 
Normative phonetics, 2 
Northumberland, 47 
Norwegian, 35, 36, 47, 77, 85, 86 
Nucleus, syllabic, 65 

Objective quantity, 74, 75 
Olson, 18 

Open: syllable, 65; vowel, 34 and 
passim 

Opposition: binary, 54; neutralized, 
94; of phase, 9; of phonemes, 93-97; 
of sounds, 1 

Oral: articulation, 30; sound, 28; 

vowels, 36 
Oscillograph, 87 
Oxytone, 82 

Palatal: stop, 40; vowels, 34 
Palatalization, 58 

Palate, 28; artificial, 89; hard, 28; 

soft : see Velum 
Palatograms, 43, 44, 58, 89 
Palatography, 89, 90 
Panconcelli-Calzia, 65 
Paradigm, 94 
Parasitic sounds, 60 
Paroxytone, 82 

Passage of air: constricted, 32; free, 
32; stopped, 32 
Passy, Paul, 53, 93, 110 
Paul, Hermann, 101 
Period, 5 

Periodic vibration, 5 
Perrot, 93 

Pharyngeal: articulation, 31; stop, 43 
Pharynx, 11, 22 ff. 

Phase, opposition of, 9 
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Phonation, 23-27 

Phoneme, 36, 40, 93 ff. ; combinatory 
variants of, 58; segmental, 85; 
suprasegmental, 80 

Phonemic: statistics, 96; units, dis- 
tribution of, 96 
Phonemics, 91-98 

Phonetic: change, 99; group, 70, 
80; law, 101-03; systems, economy 
of, 105; tendency, 102; transcrip- 
tion, 110; value of symbols used, 3, 
4 

Phonetics, 1 and passim', acoustic, 
1, 5-20; articulatory, 1; combina- 
tory, 56-73, 100; descriptive, 2; 
evolutionary, 2, 99-106; experi- 
mental, 87-90; functional, 91-98; 
general, 2; historical, 2; instru- 
mental, 87; normative, 2; of junc- 
ture, 56; physiological, 1, 21-28, 
53; practical applications of, 53, 
107-12 

Phoniatrics, 108 

Phonology, 97 

Phrases, 56, 71 

Physical intensity, 7 

Physiological: instruments, 88-90; 

phonetics, 1, 21-28, 53 
Pike, K. L„ 39, 49 
Pipping, 87 

Pitch, 6 IT., 26; relative, 83; variations 
of, 80 IT. 

Plastographic method, 35 
Plosives, 40 

Point of articulation, 41 
Polish, 37, 81 
Portuguese, 37, 47 
Postpalatal articulation, 31 
Potter, R. K., 18 

Practical applications of phonetics, 53, 
107-112 

Prague School, 97 
Prator, Clifford H., 83 
Predorsal articulation, 31 
Prepalatal: articulation, 31; region, 
28 

Progressive assimilation, 61 
Pronunciation: correction of poor, 53; 

ease of, 56-58, 100 
Proparoxytone, 82 
Prosodemes, 80 
Prosodic phenomena, 80 
Provencal dialects, 48 


Quantity, 74-79; absolute, 74; func- 
tional, 76; linguistic, 75-78; meas- 
urable, 74, 75; objective, 74, 75; 
subjective, 75-78; syllabic, 79 

r: apical, 46; back, 46; dorsal, 47; 
flapped, 47; front, 46; rolled, 46; 
uvular, 46 
Range, formant, 13 
/--colored vowels, 36, 48 
Reductions, 59 
Regressive assimilation, 61 
Relative: duration of sounds, 74; 
pitch, 83 

Resonance, 10; nasal, 30 
Resonants, 17 
Resonator, 10 ff. 

Respiration, 21, 22, 29 
Respiratory apparatus, 21 ff. 

Retroflex: consonants, 41; vowels, 
48 

Rolled r, 46 

Romance languages, 42, 52; see also 
Franco-Provengal dialects, French, 
Italian, Portuguese, Provencal dia- 
lects, Roumanian, Sicilian dialects, 
Spanish 
Roumanian, 35 
Rounded sound, 32 
Rounding: horizontal, 32; vertical, 32 
Rousselot, Jean Pierre, 87 
/•-sounds, 45-48 

Rules, Grammont’s general, 100, 101, 
105 

Russian, 35, 59, 64, 82 

Sandhi, 63, 64 
Sanskrit, 43, 64 
Sapir, Edward, 97 
Saussure, Ferdinand de, 67, 68 
Scandinavian languages, 59; see also 
Danish, Norwegian, Swedish 
Secondary characteristics of conso- 
nants, 58-60 
Segmental phonemes, 85 
Semantic aspect of language, 1, 70 
Semantics, 108 
Semitic languages, 29 
Semivowels, 49 
Sentences, 56 
Serbo-Croatian, 85 
Shibilants, 50 
Shorts, 76 ff. 
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Sibilants, 50 
Sicilian dialects, 41 
Sievers, Eduard, 53 
Simple vibration, 5 

Slavic languages, 46, 51, 52, 67; see 
also Czech, Polish, Russian, Serbo- 
Croatian 

Soft; consonants, 52; palate: see 
Velum 

Sonagraph, 19, 90 
Sonants, 65 

Sound, 1 and passim; groups, 1; 
labialized, 32; nasal, 28; oral, 28; 
rounded, 32; transmission, 20, 111, 
112; unrounded, 31; whispered, 30 
Sounds: compound, 8, 9; contrast of, 
1 ; duration of, 74 ff. ; length of, 
74 ff. ; opposition of, 1 ; parasitic, 
60; produced during inspiration, 22; 
relative duration of, 74; voiced, 30; 
voiceless, 30 

Sounds of language, classification of, 
53-55; acoustic, 54, 55; articulatory, 
53, 54 

Spanish, 14, 45-47, 50, 59, 77, 82, 94- 
96 

Spectrograms, 18; synthetic, 90 
Spectrometers, 87 

Speech : apparatus, 21 ff. ; synthetic, 19, 
20, 87; visible, 19, 87 
Spirant; bilabial, 50; consonants, 47- 
50; dorso-velar, 50; laryngeal, 50 
Spread lip position, 31 
Statistics, phonemic, 96 
Stetson, R. H., 68, 69 
Stop, 40-43; affricated, 43; alveolar, 
40; apico-dental, 41; apico-palatal, 
41 ; bilabial, 40; dental, 40; gingival, 
40; glottal, 43; glottalized, 29; pala- 
tal, 40; pharyngeal, 43; unvoiced, 
40; velar, 40; voiced, 40 
Stop, voiceless, 40; aspirated, 42; 

unaspirated, 42 
Stopped passage of air, 32 
Storm, 53 
Strenger, 69 

Stress, 80-82; emotional, 82; emphatic, 
82; fixed, 81 ; free, 82; word, 81 
Stressed syllables, 80 
Stroboscopic effect, 25 
Strong consonants, 52 
Stronger, law of the, 100 
Subjective quantity, 75-78 


Substratum, 105, 106 
Superstratum, 106 
Supraglottal cavities, 27, 28 
Suprasegmental phonemes, 80 
Swedish, 15, 32, 35, 36, 41, 44, 46, 47, 
64, 66, 77, 85, 86, 96 
Sweet, Henry, 53 

Syllabic: boundary, 57, 67, 68; nucleus, 
65 ; quantity, 79 

Syllable, 56, 64-69; closed, 65; long, 
79; open, 65; stressed, 80; un- 
stressed, 80 

Symbols used, phonetic value of, 3, 4 
Synchronic phenomena, 64 
Syncretism, 94 
Syntagm, 94 

Synthetic: spectrograms, 90; speech, 
19, 20, 87 

Tarneaud, 25 

Teaching: of deaf-mutes, 53, 111; of 
diction, 71, 108, 109; of foreign 
languages, 53, 109-11; of the hard 
of hearing, 111 
Teeth, 28 
Telephony, 20 
Tendency, phonetic, 102 
Tense vowels, 37 
Tension (of syllables), 68 
Thyro-arytenoid (muscle), 23 
Thyroid (cartilage), 22 
Timbre, 9 ff., 33 ff. 

Tip of the tongue, 28, 31 
Tone: languages, 85; laryngeal, 26 
Toneme, 96 
Tones, 85, 86 

Tongue, 10, 28, 31; apex of, 28, 31; 
back of, 28, 31; dorsum of, 28, 31; 
tip of, 28, 31 
Trachea, 22 

Transcription, phonetic, 110 
Transmission, sounu, 20, 111, 112 
Trills, 45-48 
Triphthongs, 39 

Trubetzkoy, Nikolai Sergeevich, 93, 97 

Turin, 47 

Turkish, 35, 62 

Twaddell, W. F., 93 

Twang, nasal, 73 

Types of articulation, 29-32 

Umlaut, 61 

Unaspirated voiceless stop, 42 



Index 


Unilateral consonant, 44 
Units: discrete (of linguistic expres- 
sion), 92; distribution of phonemic, 
96 

University of Michigan, 20 
Unrounded sound, 31 
Unstressed syllables, 80 
Unvoiced stop, 40 
Uralic languages, 62 
Uvula, 28 

Uvular: articulation, 31; r, 46 

Variants (of phonemes), 93; combina- 
tory, 93 ; free, 93 

Velar: articulation, 31; stop, 40; 

vowels, 34 
Velarization, 58 
Velarized /, 45 

Velum (soft palate), 10, 28, 30 
Ventricles of Morgagni, 23 
Ventricular bands, 23 
Vertical rounding, 32 
Vibrants, 45-48 

Vibration, 5 If.; amplitude of, 5 If., 26, 
27 ; complex, 5 ; double, 5 ; frequency 
of, 6 ff., 26, 27; intensity of, 26, 27; 
nonperiodic, 5 ; periodic, 5 ; simple, 5 
Visible: language, 17-19; Speech, 19, 
87 

Vocal: apophysis, 23; murmur, 73 
Vocal cords, 23 ff., 30, 31 ; false, 23 
Vocalic harmony: see Vowel harmony 
Voice, whispered, 24 
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Voiced: consonants, 17; sounds, 30; 
stops, 40 

Voiceless: consonants, 17; sounds, 30 
Voiceless stops, 40; aspirated, 42; un- 
aspirated, 42 
Voicing, 23-27 
Vowel harmony, 62 
Vowels, 32-39; acoustic classification 
of, 13-15; acute, 14; articulatory 
classification of, 33-39; back, 34; 
central, 35; close, 34 and passim; 
compact, 14, 33; diffuse, 14; epen- 
thetic, 67; front, 34; grave, 14; half- 
close, 34; half-open, 34; high, 34; 
lax, 37; low, 34; middle, 35; mid- 
high, 34; mid-low, 34; mixed, 15, 
35; nasal, 15, 37; open, 34 and 
passim ; oral, 36; palatal, 34; r- 
colored, 36, 48; retroflex, 48; tense, 
37 ; velar, 34 

Wartburg, W. von, 106 
Weber-Fechner Law, 7 
Welsh, 48, 94 
Wenker, 103 

Whispered: sound, 30; voice, 24 
Word, 70, 80; accent, 81 ; stress, 81 

X-rays, use of in phonetics, 90 

Zone, formant, 13 
Zwirner, E., 69 
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CONDITIONED REFLEXES, Ivan P. Pavlov. Full translation of most 
complete statement of Pavlov’s work; cerebral damage, conditioned reflex, 
experiments with dogs, sleep, similar topics of great importance. 430pp. 
5% x 8y 2 . 60614-7 Pa. $4.50 

NOTES ON NURSING; WHAT IT IS, AND WHAT IT IS NOT, Florence 
Nightingale. Outspoken writings by founder of modern nursing. When 
first published (1860) it played an important role in much needed revolu- 
tion in nursing. Still stimulating. 140pp. 5% x 8 %. 22340-X Pa. $2.50 

HARTER’S PICTURE ARCHIVE FOR COLLAGE AND ILLUSTRA- 
TION, Jim Harter. Over 300 authentic, rare 19th-century engravings se- 
lected by noted collagist for artists, designers, decoupeurs, etc. Machines, 
people, animals, etc., printed one side of page. 25 scene plates for back- 
grounds. 6 collages by Harter, Satty, Singer, Evans. Introduction. 192pp. 
8% x 11%. 23659-5 Pa. $5.00 

MANUAL OF TRADITIONAL WOOD CARVING, edited by Paul N. 
Hasluck. Possibly the best book in English on the craft of wood carving. 
Practical instructions, along with 1,146 working drawings and photographic 
illustrations. Formerly titled Cassell’s Wood Carving. 576pp. 6 Yz x 9%. 

23489-4 Pa. $7.95 

THE PRINCIPLES AND PRACTICE OF HAND OR SIMPLE TURN- 
ING, John Jacob Holtzapffel. Full coverage of basic lathe techniques — 
history and development, special apparatus, softwood turning, hardwood 
turning, metal turning. Many projects — billiard ball, works formed within 
a sphere, egg cups, ash trays, vases, jardiniers, others — included. 1881 
edition. 800 illustrations. 592pp. 6ys x 9%. 23365-0 Clothbd. $15.00 

THE JOY OF HANDWEAVING, Osma Tod. Only book you need for 
hand weaving. Fundamentals, threads, weaves, plus numerous projects for 
small board-loom, two-harness, tapestry, laid-in, four-harness weaving and 
more. Over 160 illustrations. 2nd revised edition. 352pp. 6% x 9%. 

23458-4 Pa. $5.00 

THE BOOK OF WOOD CARVING, Charles Marshall Sayers. Still finest 
book for beginning student in wood sculpture. Noted teacher, craftsman 
discusses fundamentals, technique; gives 34 designs, over 34 projects for 
panels, bookends, mirrors, etc. “Absolutely first-rate” — E. J. Tangerman. 
33 photos. 118pp. 7% x 10%. ' 23654-4 Pa. $3.00 
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DRAWINGS OF WILLIAM BLAKE, William Blake. 92 plates from 
Book of Job, Divine Comedy, Paradise Lost, visionary heads, mythological 
figures, Laocoon, etc. Selection, introduction, commentary by Sir Geoffrey 
Keynes. 178pp. 8% x 11. 22303-5 Pa. $4.00 

ENGRAVINGS OF HOGARTH, William Hogarth. 101 of Hogarth’s 
greatest works: Rake’s Progress, Harlot’s Progress, Illustrations for Hudibras, 
Before and After, Beer Street and Gin Lane, many more. Full commentary. 
256pp. 11 x 133/4. 22479-1 Pa. $7.95 

DAUMIER: 120 GREAT LITHOGRAPHS, Honore Daumier. Wide-ranging 
collection of lithographs by the greatest caricaturist of the 19th century. 
Concentrates on eternally popular series on lawyers, on married life, on 
liberated women, etc. Selection, introduction, and notes on plates by 
Charles F. Ramus. Total of 158pp. 9% x 1214 . 23512-2 Pa. $5.50 

DRAWINGS OF MUCHA, Alphonse Maria Mucha. Work reveals drafts- 
man of highest caliber: studies for famous posters and paintings, render- 
ings for book illustrations and ads, etc. 70 works, 9 in color; including 6 
items not drawings. Introduction. List of illustrations. 72pp. 9% x 12%. 
(Available in U.S. only) 23672-2 Pa. $4.00 

GIOVANNI BATTISTA PIRANESI: DRAWINGS IN THE PIERPONT 
MORGAN LIBRARY, Giovanni Battista Piranesi. For first time ever all 
of Morgan Library’s collection, world’s largest. 167 illustrations of rare 
Piranesi drawings — archeological, architectural, decorative and visionary. 
Essay, detailed list of drawings, chronology, captions. Edited by Felice 
Stampfle. 144pp. 93/ s x 12V 4 . 23714-1 Pa. $7.50 

NEW YORK ETCHINGS (1905-1949), John Sloan. All of important 
American artist’s N.Y. life etchings. 67 works include some of his best 
art; also lively historical record — Greenwich Village, tenement scenes. 
Edited by Sloan’s widow. Introduction and captions. 79pp. 8% x 1114. 

23651-X Pa. $4.00 

CHINESE PAINTING AND CALLIGRAPHY: A PICTORIAL SURVEY, 
Wan-go Weng. 69 fine examples from John M. Crawford’s matchless private 
collection: landscapes, birds, flowers, human figures, etc., plus calligraphy. 
Every basic form included: hanging scrolls, handscrolls, album leaves, fans, 
etc. 109 illustrations. Introduction. Captions. 192pp. 8% x 11%. 

23707-9 Pa. $7.95 

DRAWINGS OF REMBRANDT, edited by Seymour Slive. Updated Lipp- 
mann, Hofstede de Groot edition, with definitive scholarly apparatus. All 
portraits, biblical sketches, landscapes, nudes. Oriental figures, classical 
studies, together with selection of work by followers. 550 illustrations. 
Total of 630pp. 9y s x 12%. 21485-0, 21486-9 Pa., Two-vol. set $15.00 

THE DISASTERS OF WAR, Francisco Goya. 83 etchings record horrors 
of Napoleonic wars in Spain and war in general. Reprint of 1st edition, plus 
3 additional plates. Introduction by Philip Hofer. 97pp. 9% x 8(4. 

21872-4 Pa. $3.75 
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THE EARLY WORK OF AUBREY BEARDSLEY, Aubrey Beardsley. 157 
plates, 2 in color: Manon Lescaut, Madame Bovary, Morte Darthur, Salome, 
other. Introduction by H. Marillier. 182pp. 8% x 11. 21816-3 Pa. $4.50 

THE LATER WORK OF AUBREY BEARDSLEY, Aubrey Beardsley. 
Exotic masterpieces of full maturity: Venus and Tannhauser, Lysistrata, 
Rape of the Lock, Volpone, Savoy material, etc. 174 plates, 2 in color. 
186pp. 8Va x 11. 21817-1 Pa. $4.50 

THOMAS NAST’S CHRISTMAS DRAWINGS, Thomas Nast. Almost all 
Christmas drawings by creator of image of Santa Claus as we know it, 
and one of America’s foremost illustrators and political cartoonists. 66 
illustrations. 3 illustrations in color on covers. 96pp. 8% x 1114. 

23660-9 Pa. $3.50 

THE DORE ILLUSTRATIONS FOR DANTE’S DIVINE COMEDY, 
Gustave Dore. All 135 plates from Inferno, Purgatory, Paradise; fantastic 
tortures, infernal landscapes, celestial wonders. Each plate with appropriate 
(translated) verses. 141pp. 9 x 12. 23231-X Pa. $4.50 

DORE’S ILLUSTRATIONS FOR RABELAIS, Gustave Dore. 252 striking 
illustrations of Gargantua and Pantagruel books by foremost 19th-century 
illustrator. Including 60 plates, 192 delightful smaller illustrations. 153pp. 
9 x 12. 23656-0 Pa. $5.00 

LONDON: A PILGRIMAGE, Gustave Dore, Blanchard Jerrold. Squalor, 
riches, misery, beauty of mid-Victorian metropolis; 55 wonderful plates, 
125 other illustrations, full social, cultural text by Jerrold. 191pp. of text. 
9% x 12y 4 . 22306-X Pa. $6.00 

THE RIME OF THE ANCIENT MARINER, Gustave Dore, S. T. Coleridge. 
Dore’s finest work, 34 plates capture moods, subtleties of poem. Full text. 
Introduction by Millicent Rose. 77pp. 914 x 12. 22305-1 Pa. $3.50 

THE DORE BIBLE ILLUSTRATIONS, Gustave Dore. All wonderful, de- 
tailed plates: Adam and Eve, Flood, Babylon, Life of Jesus, etc. Brief 
King James text with each plate. Introduction by Millicent Rose. 241 
plates. 241pp. 9 x 12. 23004-X Pa. $6.00 

THE COMPLETE ENGRAVINGS, ETCHINGS AND DRYPOINTS OF 
ALBRECHT DURER. “Knight, Death and Devil”; “Melencolia,” and 
more— all Durer’s known works in all three media, including 6 works 
formerly attributed to him. 120 plates. 235pp. 8% x 1114. 

22851-7 Pa. $6.50 

MAXIMILIAN’S TRIUMPHAL ARCH, Albrecht Dtirer and others. In- 
credible monument of woodcut art: 8 foot high elaborate arch — heraldic 
figures, humans, battle scenes, fantastic elements — that you can assemble 
yourself. Printed on one side, layout for assembly. 143pp. 11 x 16. 

21451-6 Pa. $5.00 
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THE COMPLETE WOODCUTS OF ALBRECHT DURER, edited by 
Dr. W. Kurth. 346 in all: “Old Testament,” “St. Jerome,” “Passion,” 
“Life of Virgin,” Apocalypse,” many others. Introduction by Campbell 
Dodgson. 285pp. 8% x 1214. 21097-9 Pa. $6.95 

DRAWINGS OF ALBRECHT DURER, edited by Heinrich Wolfflin. 81 
plates show development from youth to full style. Many favorites; many 
new. Introduction by Alfred Werner. 96pp. 814 x 11. 22352-3 Pa. $5.00 

THE HUMAN FIGURE, Albrecht Diirer. Experiments in various tech- 
niques — stereometric, progressive proportional, and others. Also life studies 
that rank among finest ever done. Complete reprinting of Dresden Sketch- 
book. 170 plates. 355pp. 8% x liy 4 . 21042-1 Pa. $7.95 

OF THE JUST SHAPING OF LETTERS, Albrecht Diirer. Renaissance 
artist explains design of Roman majuscules by geometry, also Gothic lower 
and capitals. Grolier Club edition. 43pp. 7% x 10% 21306-4 Pa. $3.00 

TEN BOOKS ON ARCHITECTURE, Vitruvius. The most important book 
ever written on architecture. Early Roman aesthetics, technology, classical 
orders, site selection, all other aspects. Stands behind everything since. 
Morgan translation. 331pp. 5% x 8Vz. 20645-9 Pa. $4.00 

THE FOUR BOOKS OF ARCHITECTURE, Andrea Palladio. 16th-century 
classic responsible for Palladian movement and style. Covers classical archi- 
tectural remains. Renaissance revivals, classical orders, etc. 1738 Ware 
English edition. Introduction by A. Placzek. 216 plates. 110pp. of text. 
QVz x 123/4. 21308-0 Pa. $8.95 

HORIZONS, Norman Bel Geddes. Great industrialist stage designer, “father 
of streamlining,” on application of aesthetics to transportation, amusement, 
architecture, etc. 1932 prophetic account; function, theory, specific projects. 
222 illustrations. 312pp. 7% x 103/ 4 . 23514-9 Pa. $6.95 

FRANK LLOYD WRIGHT’S FALLINGWATER, Donald Hoffmann. Full, 
illustrated story of conception and building of Wright’s masterwork at 
Bear Run, Pa. 100 photographs of site, construction, and details of com- 
pleted structure. 112pp. 9% x 10. 23671-4 Pa. $5.00 

THE ELEMENTS OF DRAWING, John Ruskin. Timeless classic by great 
Viltorian; starts with basic ideas, works through more difficult. Many 
practical exercises. 48 illustrations. Introduction by Lawrence Campbell. 
228pp. 53/ s x 8%. 22730-8 Pa. $2.75 

GIST OF ART, John Sloan. Greatest modern American teacher, Art Stu- 
dents League, offers innumerable hints, instructions, guided comments to 
help you in painting. Not a formal course. 46 illustrations. Introduction 
by Helen Sloan. 200pp. 5% x 8%. 23435-5 Pa. $3.50 



CATALOGUE OF DOVER BOOKS 


THE ANATOMY OF THE HORSE, George Stubbs. Often considered the 
great masterpiece of animal anatomy. Full reproduction of 1766 edition, 
plus prospectus; original text and modernized text. 36 plates. Introduction 
by Eleanor Garvey. 121pp. 11 x 14%. 23402-9 Pa. $6.00 

BRIDGMAN'S LIFE DRAWING, George B. Bridgman. More than 500 
illustrative drawings and text teach you to abstract the body into its major 
masses, use light and shade, proportion; as well as specific areas of anatomy, 
of which Bridgman is master. 192pp. 6% x 9%. (Available in U.S. only) 

22710-3 Pa. $3.00 

ART NOUVEAU DESIGNS IN COLOR, Alphonse Mucha, Maurice 
Vemeuil, Georges Auriol. Full-color reproduction of Combinaisons orne- 
mentales (c. 1900) by Art Nouveau masters. Floral, animal, geometric, 
interlacings, swashes — borders, frames, spots — all incredibly beautiful. 60 
plates, hundreds of designs. 9% x 8-1/16. 22885-1 Pa. $4.00 

FULL-COLOR FLORAL DESIGNS IN THE ART NOUVEAU STYLE, 
E. A. Seguy. 166 motifs, on 40 plates, from Les fleurs et leurs applications 
decoratives ( 1902 ) : borders, circular designs, repeats, allovers, “spots.” 
All in authentic Art Nouveau colors. 48pp. 9% x 12%. 

23439-8 Pa. $5.00 

A DIDEROT PICTORIAL ENCYCLOPEDIA OF TRADES AND IN- 
DUSTRY, edited by Charles C. Gillispie. 485 most interesting plates from 
the great French Encyclopedia of the 18th century show hundreds of 
working figures, artifacts, process, land and cityscapes; glassmaking, paper- 
making, metal extraction, construction, weaving, making furniture, clothing, 
wigs, dozens of other activities. Plates fully explained. 920pp. 9 x 12. 

22284-5, 22285-3 Clothbd., Two-vol. set $40.00 

HANDBOOK OF EARLY ADVERTISING ART, Clarence P. Homung. 
Largest collection of copyright-free early and antique advertising art ever 
compiled. Over 6,000 illustrations, from Franklin’s time to the 1890’s for 
special effects, novelty. Valuable source, almost inexhaustible. 

Pictorial Volume. Agriculture, the zodiac, animals, autos, birds, Christmas, 
fire engines, flowers, trees, musical instruments, ships, games and sports, 
much more. Arranged by subject matter and use. 237 plates. 288pp. 9 x 12. 

20122-8 Clothbd. $13.50 

Typographical Volume. Roman and Gothic faces ranging from 10 point to 
300 point, “Barnum,” German and Old English faces, script, logotypes, 
scrolls and flourishes, 1115 ornamental initials, 67 complete alphabets, 
more. 310 plates. 320pp. 9 x 12. 20123-6 Clothbd. $15.00 

CALLIGRAPHY ( CALLIGRAPHIA LATINA), J. G. Schwandner. High 
point of 18th-century ornamental calligraphy. Very ornate initials, scrolls, 
borders, cherubs, birds, lettered examples. 172pp. 9 x 13. 

20475-8 Pa. $6.00 
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ART FORMS IN NATURE, Ernst Haeckel. Multitude of strangely beau- 
tiful natural forms: Radiolaria, Foraminifera, jellyfishes, fungi, turtles, bats, 
etc. All 100 Dlates of the 19th-century evolutionist’s Kunstformen der 
Natur (1904)." 100pp. 9% x 12%. 22987-4 Pa. $4.50 

CHILDREN: A PICTORIAL ARCHIVE FROM NINETEENTH-CEN- 
TURY SOURCES, edited by Carol Belanger Grafton. 242 rare, copyright- 
free wood engravings for artists and designers. Widest such selection 
available. All illustrations in line. 119pp. 8% x 11%. 

23694-3 Pa. $3.50 

WOMEN: A PICTORIAL ARCHIVE FROM NINETEENTH-CENTURY 
SOURCES, edited by Jim Harter. 391 copyright-free wood engravings for 
artists and designers selected from rare periodicals. Most extensive such 
collection available. All illustrations in line. 128pp. 9 x 12. 

23703-6 Pa. $4.50 

ARARIC ART IN COLOR, Prisse d’Avennes. From the greatest orna- 
mentalists of all time — 50 plates in color, rarely seen outside the Near 
East, rich in suggestion and stimulus. Includes 4 plates on covers. 46pp. 
9% x 12%. 23658-7 Pa. $6.00 

AUTHENTIC ALGERIAN CARPET DESIGNS AND MOTIFS, edited by 
June Reveridge. Algerian carpets are world famous. Dozens of geometrical 
motifs are charted on grids, color-coded, for weavers, needleworkers, crafts- 
men, designers. 53 illustrations plus 4 in color. 48pp. 8% x II. (Available 
in U.S. only) 23650-1 Pa. $1.75 

DICTIONARY OF AMERICAN PORTRAITS, edited by Hayward and 
Blanche Cirker. 4000 important Americans, earliest times to 1905, mostly 
in clear line. Politicians, writers, soldiers, scientists, inventors, industria- 
lists, Indians, Blacks, women, outlaws, etc. Identificatory information. 
756pp. 9% x 12%. 21823-6 Clothbd. $40.00 

HOW THE OTHER HALF LIVES, Jacob A. Riis. Journalistic record of 
filth, degradation, upward drive in New York immigrant slums, shops, 
around 1900. New edition includes 100 original Riis photos, monuments of 
early photography. 233pp. 10 x 7%. 22012-5 Pa. $6.00 

NEW YORK IN THE THIRTIES, Berenice Abbott. Noted photographer’s 
fascinating study of city shows new buildings that have become famous 
and old sights that have disappeared forever. Insightful commentary. 97 
photographs. 97pp. 11% x 10. 22967-X Pa. $5.00 

MEN AT WORK, Lewis W. Hine. Famous photographic studies of con- 
struction workers, railroad men, factory workers and coal miners. New 
supplement of 18 photos on Empire State building construction. New 
introduction by Jonathan L. Doherty. Total of 69 photos. 63pp. 8 x 10%. 

23475-4 Pa. $3.00 
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THE DEPRESSION YEARS AS PHOTOGRAPHED BY ARTHUR ROTH- 
STEIN, Arthur Rothstein. First collection devoted entirely to the work of 
outstanding 1930s photographer: famous dust storm photo, ragged children, 
unemployed, etc. 120 photographs. Captions. 119pp. 914 x 10%. 

23590-4 Pa. $5.00 

CAMERA WORK: A PICTORIAL GUIDE, Alfred Stieglitz. All 559 illus- 
trations and plates from the most important periodical in the history of 
art photography, Camera Work (1903-17). Presented four to a page, re- 
duced in size but still clear, in strict chronological order, with complete 
captions. Three indexes. Glossary. Bibliography. 176pp. 8% x 11%. 

23591-2 Pa. $6.95 

ALVIN LANGDON COBURN, PHOTOGRAPHER, Alvin L. Coburn. Re- 
vealing autobiography by one of greatest photographers of 20th century 
gives insider’s version of Photo-Secession, plus comments on his own work. 
77 photographs by Coburn. Edited by Helmut and Alison Gernsheim. 
160pp. 8y s x 11. 23685-4 Pa. $6.00 

NEW YORK IN THE FORTIES, Andreas Feininger. 162 brilliant photo- 
graphs by the well-known photographer, formerly with Life magazine, show 
commuters, shoppers. Times Square at night, Harlem nightclub, Lower 
East Side, etc. Introduction and full captions by John von Hartz. 181pp. 
9% x 10%. 23585-8 Pa. $6.00 

GREAT NEWS PHOTOS AND THE STORIES BEHIND THEM, John 
Faber. Dramatic volume of 140 great news photos, 1855 through 1976, 
and revealing stories behind them, with both historical and technical in- 
formation. Hindenburg disaster, shooting of Oswald, nomination of Jimmy 
Carter, etc. 160pp. 8% x 11. 23667-6 Pa. $5.00 

THE ART OF THE CINEMATOGRAPHER, Leonard Maltin. Survey of 
American cinematography history and anecdotal interviews with 5 masters — 
Arthur Miller, Hal Mohr, Hal Rosson, Lucien Ballard, and Conrad Hall. 
Very large selection of behind-the-scenes production photos. 105 photo- 
graphs. Filmographies. Index. Originally Behind the Camera. 144pp. 
8% x 11. 23686-2 Pa. $5.00 

DESIGNS FOR THE THREE-CORNERED HAT (LE TRICORNE), 
Pablo Picasso. 32 fabulously rare drawings — including 31 color illustrations 
of costumes and accessories — for 1919 production of famous ballet. Edited 
by Parmenia Migel, who has written new introduction. 48pp. 9% x 12%. 
(Available in U.S. only) 23709-5 Pa. $5.00 

NOTES OF A FILM DIRECTOR, Sergei Eisenstein. Greatest Russian 
filmmaker explains montage, making of Alexander Nevsky, aesthetics; com- 
ments on self, associates, great rivals (Chaplin), similar material. 78 illus- 
trations. 240pp. 5% x 8%. 22392-2 Pa. $4.50 
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HOLLYWOOD GLAMOUR PORTRAITS, edited by John Kobal. 145 
photos capture the stars from 1926-49, the high point in portrait photog- 
raphy. Gable, Harlow, Bogart, Bacall, Hedy Lamarr, Marlene Dietrich, 
Robert Montgomery, Marlon Brando, Veronica Lake; 94 stars in all. Full 
background on photographers, technical aspects, much more. Total of 
160pp. 8% x liy 4 . 23352-9 Pa. $5.00 

THE NEW YORK STAGE: FAMOUS PRODUCTIONS IN PHOTO- 
GRAPHS, edited by Stanley Appelbaum. 148 photographs from Museum 
of City of New York show 142 plays, 1883-1939. Peter Pan, The Front 
Page, Dead End, Our Town, O’Neill, hundreds of actors and actresses, etc. 
Full indexes. 154pp. 9% x 10. 23241-7 Pa. $6.00 

MASTERS OF THE DRAMA, John Gassner. Most comprehensive history 
of the drama, every tradition from Greeks to modern Europe and America, 
including Orient. Covers 800 dramatists, 2000 plays; biography, plot sum- 
maries, criticism, theatre history, etc. 77 illustrations. 890pp. 5% x 8%. 

20100-7 Clothbd. $10.00 

THE GREAT OPERA STARS IN HISTORIC PHOTOGRAPHS, edited by 
James Camner. 343 portraits from the 1850s to the 1940s: Tamburini, 
Mario, Caliapin, Jeritza, Melchior, Melba, Patti, Pinza, Schipa, Caruso, 
Farrar, Steber, Gobbi, and many more — 270 performers in all. Index. 
199pp. 8% x liy 4 , 23575-0 Pa. $6.50 

J. S. BACH, Albert Schweitzer. Great full-length study of Bach, life, 
background to music, music, by foremost modern scholar. Ernest Newman 
translation. 650 musical examples. Total of 928pp. 5% x 8Y2. (Available 
in U.S. only) 21631-4, 21632-2 Pa., Two-vol. set $10.00 

COMPLETE PIANO SONATAS, Ludwig van Beethoven. All sonatas in 
the fine Schenker edition, with fingering, analytical material. One of best 
modern editions. Total of 615pp. 9 x 12. (Available in U.S. only) 

23134-8, 23135-6 Pa., Two-vol. set $15.00 

KEYBOARD MUSIC, J. S. Bach. Bach-Gesellschaft edition. For harpsi- 
chord, piano, other keyboard instruments. English Suites, French Suites, 
Six Partitas, Goldberg Variations, Two-Part Inventions, Three-Part Sin- 
fonias. 312pp. 8ys x 11. (Available in U.S. only) 22360-4 Pa. $6.00 

FOUR SYMPHONIES IN FULL SCORE, Franz Schubert. Schubert’s four 
most popular symphonies: No. 4 in C Minor (“Tragic”); No. 5 in B-flat 
Major; No. 8 in B Minor (“Unfinished”); No. 9 in C Major (“Great”). 
Breitkopf & Hartel edition. Study score. 261pp. 9% x 12 Vi- 

23681-1 Pa. $6.50 

THE AUTHENTIC GILBERT & SULLIVAN SONGBOOK, W. S. Gilbert, 
A. S. Sullivan. Largest selection available; 92 songs, uncut, original keys, 
in piano rendering approved by Sullivan. Favorites and lesser-known fine 
numbers. Edited with plot synopses by James Spero. 3 illustrations. 399pp. 
9 x 12. 23482-7 Pa. $7.95 
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PRINCIPLES OF ORCHESTRATION, Nikolay Rimsky-Korsakov. Great 
classical orchestrator provides fundamentals of tonal resonance, progression 
of parts, voice and orchestra, tutti effects, much else in major document. 
330pp. of musical excerpts. 489pp. 6% x 9%. 21266-1 Pa. $6.00 

TRISTAN UND ISOLDE, Richard Wagner. Full orchestral score with 
complete instrumentation. Do not confuse with piano reduction. Com- 
mentary by Felix Mottl, great Wagnerian conductor and scholar. Study 
score. 655pp. 8 Vs x 11. 22915-7 Pa. $12.50 

REQUIEM IN FULL SCORE, Giuseppe Verdi. Immensely popular with 
choral groups and music lovers. Republication of edition published by 
C. F. Peters, Leipzig, n. d. German frontmaker in English translation. 
Glossary. Text in Latin. Study score. 204pp. 9% x 12%. 

23682-X Pa. $6.00 

COMPLETE CHAMBER MUSIC FOR STRINGS, Felix Mendelssohn. All 
of Mendelssohn’s chamber music: Octet, 2 Quintets, 6 Quartets, and Four 
Pieces for String Quartet. (Nothing with piano is included). Complete 
works edition (1874-7). Study score. 283 pp. 9% x 12%. 

23679-X Pa. $6.95 

POPULAR SONGS OF NINETEENTH-CENTURY AMERICA, edited by 
Richard Jackson. 64 most important songs: “Old Oaken Bucket,” “Arkansas 
Traveler,” “Yellow Rose of Texas,” etc. Authentic original sheet music, 
full introduction and commentaries. 290pp. 9 x 12. 23270-0 Pa. $6.00 

COLLECTED PIANO WORKS, Scott Joplin. Edited by Vera Brodsky 
Lawrence. Practically all of Joplin’s piano works — rags, two-steps, marches, 
waltzes, etc., 51 works in all. Extensive introduction by Rudi Blesh. Total 
of 345pp. 9 x 12. 23106-2 Pa. $14.95 

BASIC PRINCIPLES OF CLASSICAL BALLET, Agrippina Vaganova. 
Great Russian theoretician, teacher explains methods for teaching classical 
ballet; incorporates best from French, Italian, Russian schools. 118 illus- 
trations. 175pp. 5% x 8%. 22036-2 Pa. $2.50 

CHINESE CHARACTERS, L. Wieger. Rich analysis of 2300 characters 
according to traditional systems into primitives. Historical-semantic analysis 
to phonetics (Classical Mandarin) and radicals. 820pp. 6% x 9%. 

21321-8 Pa. $10.00 

EGYPTIAN LANGUAGE: EASY LESSONS IN EGYPTIAN HIERO- 
GLYPHICS, E. A. Wallis Budge. Foremost Egyptologist offers Egyptian 
grammar, explanation of hieroglyphics, many reading texts, dictionary of 
symbols. 246pp. 5 x 7%. (Available in U.S. only) 

21394-3 Clothbd. $7.50 

AN ETYMOLOGICAL DICTIONARY OF MODERN ENGLISH, Ernest 
Weekley. Richest, fullest work, by foremost British lexicographer. Detailed 
word histories. Inexhaustible. Do not confuse this with Concise Etymologi- 
cal Dictionary, which is abridged. Total of 856pp. 6% x 9%. 

21873-2, 21874-0 Pa., Two-vol. set $12.00 
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A MAYA GRAMMAR, Alfred M. Tozzer. Practical, useful English-language 
grammar by the Harvard anthropologist who was one of the three greatest 
American scholars in the area of Maya culture. Phonetics, grammatical 
processes, syntax, more. 301pp. 5% x 8Vz. 23465-7 Pa. $4.00 

THE JOURNAL OF HENRY D. THOREAU, edited by Bradford Torrev, 
F. H. Allen. Complete reprinting of 14 volumes, 1837-61, over two million 
words; the sourcebooks for Walden, etc. Definitive. All original sketches, 
plus 75 photographs. Introduction by Walter Harding. Total of 1804pp. 
8Vz x 12 y 4 . 20312-3, 20313-1 Clothbd., Two-vol. set $50.00 

CLASSIC GHOST STORIES, Charles Dickens and others. 18 wonderful 
stories you’ve wanted to reread: “The Monkey’s Paw,” “The House and the 
Brain,” “The Upper Berth,” “The Signalman,” “Dracula’s Guest,” “The 
Tapestried Chamber,” etc. Dickens, Scott, Mary Shelley, Stoker, etc. 330pp. 
5%x8%. 20735-8 Pa. $3.50 

SEVEN SCIENCE FICTION NOVELS, H. G. Wells. Full novels. First 
Men in the Moon, Island of Dr. Moreau, War of the Worlds, Food of the 
Gods, Invisible Man, Time Machine, In the Days of the Comet. A basic 
science-fiction library. 1015pp. 5% x 8 %. (Available in U.S. only) 

20264-X Clothbd. $8.95 

ARMADALE, Wilkie Collins. Third great mystery novel by the author of 
The Woman in White and The Moonstone. Ingeniously plotted narrative 
shows an exceptional command of character, incident and mood. Original 
magazine version with 40 illustrations. 597pp. 5% x 8V2. 

23429-0 Pa. $5.00 

MASTERS OF MYSTERY, H. Douglas Thomson. The first book in English 
(1931) devoted to history and aesthetics of detective story. Poe, Doyle, 
LeFanu, Dickens, many others, up to 1930. New introduction and notes 
by E. F. Bleiler. 288pp. 5% x 8 %. (Available in U.S. only) 

23606-4 Pa. $4.00 

FLATLAND, E. A. Abbott. Science-fiction classic explores life of 2-D 
being in 3-D world. Read also as introduction to thought about hyperspace. 
Introduction by Banesh Hoffmann. 16 illustrations. 103pp. 5% x 8V2. 

20001-9 Pa. $1.75 

THREE SUPERNATURAL NOVELS OF THE VICTORIAN PERIOD, 
edited, with an introduction, by E. F. Bleiler. Reprinted complete and 
unabridged, three great classics of the supernatural: The Haunted Hotel 
by Wilkie Collins, The Haunted House at Latchford by Mrs. J. H. Riddell, 
and The Lost Stradivarious by J. Meade Falkner. 325pp. 5% x 8 y 2 . 

22571-2 Pa. $4.00 

AYESHA: THE RETURN OF “SHE,” H. Rider Haggard. Virtuoso sequel 
featuring the great mythic creation, Ayesha, in an adventure that is fully 
as good as the first book, She. Original magazine version, with 47 original 
illustrations by Maurice Greiffenhagen. 189pp. 6 ^ x 9%. 

23649-8 Pa. $3.50 
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UNCLE SILAS, J. Sheridan LeFanu. Victorian Gothic mystery novel, con- 
sidered by many best of period, even better than Collins or Dickens. 
Wonderful psychological terror. Introduction by Frederick Shroyer. 436pp. 
5% x 8%. 21715-9 Pa. $6.00 

JURGEN, James Branch Cabell. The great erotic fantasy of the 1920’s 
that delighted thousands, shocked thousands more. Full final text, Lane 
edition with 13 plates by Frank Pape. 346pp. 5% x 8%. 

23507-6 Pa. $4.50 

THE CLAVERINGS, Anthony Trollope. Major novel, chronicling aspects 
of British Victorian society, personalities. Reprint of Cornhill serialization, 
16 plates by M. Edwards; first reprint of full text. Introduction by Norman 
Donaldson. 412pp. 5% x 8%. 23464-9 Pa. $5.00 

KEPT IN THE DARK, Anthony Trollope. Unusual short novel about 
Victorian morality and abnormal psychology by the great English author. 
Probably the first American publication. Frontispiece by Sir John Millais. 
92pp. 6V 2 x 914. 23609-9 Pa. $2.50 

RALPH THE HEIR, Anthony Trollope. Forgotten tale of illegitimacy, 
inheritance. Master novel of Trollope’s later years. Victorian country es- 
tates, clubs. Parliament, fox hunting, world of fully realized characters. 
Reprint of 1871 edition. 12 illustrations by F. A. Faser. 434pp. of text. 
5% x 8 Vs. 23642-0 Pa. $5.00 

YEKL and THE IMPORTED BRIDEGROOM AND OTHER STORIES 
OF THE NEW YORK GHETTO, Abraham Cahan. Film Hester Street 
based on Yekl (1896). Novel, other stories among first about Jewish immi- 
grants of N.Y.’s East Side. Highly praised by W. D. Howells — Cahan “a 
new star of realism.” New introduction by Bernard G. Richards. 240pp. 
5% x 8y 2 . 22427-9 Pa. $3.50 

THE HIGH PLACE, James Branch Cabell. Great fantasy writer’s en- 
chanting comedy of disenchantment set in 18th.-century France. Con- 
sidered by some critics to be even better than his famous Jurgen. 10 illus- 
trations and numerous vignettes by noted fantasy artist Frank C. Pape. 
320pp. 5% x 8y 2 . 23670-6 Pa. $4.00 

ALICE’S ADVENTURES UNDER GROUND, Lewis Carroll. Facsimile 
of ms. Carroll gave Alice Liddell in 1864. Different in many ways from 
final Alice. Handlettered, illustrated by Carroll. Introduction by Martin 
Gardner. 128pp. 5% x 8%. 21482-6 Pa. $2.00 

FAVORITE ANDREW LANG FAIRY TALE BOOKS IN MANY 
COLORS, Andrew Lang. The four Lang favorites in a boxed set — the 
complete Red, Green, Yellow and Blue Fairy Books. 164 stories; 439 illus- 
trations by Lancelot Speed, Henry Ford and G. P. Jacomb Hood. Total of 
about 1500pp. 5% x 8y 2 . 23407-X Boxed set, Pa. $14.95 
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HOUSEHOLD STORIES BY THE BROTHERS GRIMM. All the great 
Grimm stories: “Rumpelstiltskin,” “Snow White,” “Hansel and Gretel,” 
etc., with 114 illustrations by Walter Crane. 269pp. 5% x 8%. 

21080-4 Pa. $3.00 

SLEEPING BEAUTY, illustrated by Arthur Rackham. Perhaps the fullest, 
most delightful version ever, told by C. S. Evans. Rackham’s best work. 
49 illustrations. 110pp. 7% x 10%. 22756-1 Pa. $2.50 

AMERICAN FAIRY TALES, L. Frank Baum. Young cowboy lassoes 
Father Time; dummy in Mr. Floman’s department store window comes to 
life; and 10 other fairy tales. 41 illustrations by N. P. Hall, Harry Kennedy, 
Ike Morgan, and Ralph Gardner. 209pp. 5% x 8%. 23643-9 Pa. $3.00 

THE WONDERFUL WIZARD OF OZ, L. Frank Baum. Facsimile in full 
color of America’s finest children’s classic. Introduction by Martin Gardner. 
143 illustrations by W. W. Denslow. 267pp. 5% x 8%. 

20691-2 Pa. $3.50 

THE TALE OF PETER RABBIT, Beatrix Potter. The inimitable Peter’s 
terrifying adventure in Mr. McGregor’s garden, with all 27 wonderful, 
full-color Potter illustrations. 55pp. 4% x 5%. (Available in U.S. only) 

22827-4 Pa. $1.25 

THE STORY OF KING ARTHUR AND HIS KNIGHTS, Howard Pyle. 
Finest children’s version of fife of King Arthur. 48 illustrations by Pyle. 
131pp. 6Va x 9y 4 . 21445-1 Pa. $4.95 

CARUSO’S CARICATURES, Enrico Caruso. Great tenor’s remarkable 
caricatures of self, fellow musicians, composers, others. Toscanini, Puccini, 
Farrar, etc. Impish, cutting, insightful. 473 illustrations. Preface by M. 
Sisca. 217pp. 8% x 11%. 23528-9 Pa. $6.95 

PERSONAL NARRATIVE OF A PILGRIMAGE TO ALMADINAH AND 
MECCAH, Richard Burton. Great travel classic by remarkably colorful 
personality. Burton, disguised as a Moroccan, visited sacred shrines of 
Islam, narrowly escaping death. Wonderful observations of Islamic life, 
customs, personalities. 47 illustrations. Total of 959pp. 5% x 8%. 

21217-3, 21218-1 Pa„ Two-vol. set $12.00 

INCIDENTS OF TRAVEL IN YUCATAN, John L. Stephens. Classic 
(1843) exploration of jungles of Yucatan, looking for evidences of Maya 
civilization. Travel adventures, Mexican and Indian culture, etc. Total of 
669pp. 5% x 8%. 20926-1, 20927-X Pa., Two-vol. set $7.90 

AMERICAN LITERARY AUTOGRAPHS FROM WASHINGTON IRVING 
TO HENRY JAMES, Herbert Cahoon, et al. Letters, poems, manuscripts 
of Hawthorne, Thoreau, Twain, Alcott, Whitman, 67 other prominent 
American authors. Reproductions, full transcripts and commentary. Plus 
checklist of all American Literary Autographs in The Pierpont Morgan 
Library. Printed on exceptionally high-quality paper. 136 illustrations. 
212pp. 9y 8 x 12%. 23548-3 Pa. $7.95 
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YUCATAN BEFORE AND AFTER THE CONQUEST, Diego de Landa. 
First English translation of basic book in Maya studies, the only significant 
account of Yucatan written in the early post-Conquest era. Translated by 
distinguished Maya scholar William Gates. Appendices, introduction, 4 
maps and over 120 illustrations added by translator. 162pp. 5% x 8 Vz. 

23622-6 Pa. $3.00 

THE MALAY ARCHIPELAGO, Alfred R. Wallace. Spirited travel account 
by one of founders of modern biology. Touches on zoology, botany, ethnog- 
raphy, geography, and geology. 62 illustrations, maps. 515pp. 5% x 8V2. 

20187-2 Pa. $6.95 

THE DISCOVERY OF THE TOMB OF TUTANKHAMEN, Howard 
Carter, A. C. Mace. Accompany Carter in the thrill of discovery, as ruined 
passage suddenly reveals unique, untouched, fabulously rich tomb. Fascin- 
ating account, with 106 illustrations. New introduction by J. M. White. 
Total of 382pp. 5% x 8 V 2 . (Available in U.S. only) 23500-9 Pa. $4.00 

THE WORLD’S GREATEST SPEECHES, edited by Lewis Copeland and 
Lawrence W. Lamm. Vast collection of 278 speeches from Greeks up to 
present. Powerful and effective models; unique look at history. Revised 
to 1970. Indices. 842pp. 5% x 8%. 20468-5 Pa. $8.95 

THE 100 GREATEST ADVERTISEMENTS, Julian Watkins. The priceless 
ingredient; His master’s voice; 99 44/100% pure; over 100 others. How 
they were written, their impact, etc. Remarkable record. 130 illustrations. 
233pp. 7% x 10 3/5. 20540-1 Pa. $5.00 

CRUICKSHANK PRINTS FOR HAND COLORING, George Cruickshank. 
18 illustrations, one side of a page, on fine-quality paper suitable for water- 
colors. Caricatures of people in society (c. 1820) full of trenchant wit. 
Very large format. 32pp. 11 x 16. 23684-6 Pa. $5.00 

THIRTY-TWO COLOR POSTCARDS OF TWENTIETH-CENTURY 
AMERICAN ART, Whitney Museum of American Art. Reproduced in 
full color in postcard form are 31 art works and one shot of the museum. 
Calder, Hopper, Rauschenberg, others. Detachable. 16pp. 8 Vi x 11. 

23629-3 Pa. $2.50 

MUSIC OF THE SPHERES: THE MATERIAL UNIVERSE FROM 
ATOM TO QUASAR SIMPLY EXPLAINED, Guy Murchie. Planets, stars, 
geology, atoms, radiation, relativity, quantum theory, light, antimatter, 
similar topics. 319 figures. 664pp. 5% x 8%. 

21809-0, 21810-4 Pa., Two-vol. set $10.00 

EINSTEIN’S THEORY OF RELATIVITY, Max Born. Finest semi-technical 
account; covers Einstein, Lorentz, Minkowski, and others, with much de- 
tail, much explanation of ideas and math not readily available elsewhere 
on this level. For student, non-specialist. 376pp. 5% x 8y2. 

60769-0 Pa. $4.50 
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AMERICAN ANTIQUE FURNITURE, Edgar G. Miller, Jr. The basic 
coverage of all American furniture before 1840: chapters per item chrono- 
logically cover all types of furniture, with more than 2100 photos. Total 
of 1106pp. 7 7 /s x 10%. 21599-7, 21600-4 Pa., Two-vol. set $17.90 

ILLUSTRATED GUIDE TO SHAKER FURNITURE, Robert Meader. 
Director, Shaker Museum, Old Chatham, presents up-to-date coverage of 
all furniture and appurtenances, with much on local styles not available 
elsewhere. 235 photos. 146pp. 9 x 12. 22819-3 Pa. $5.00 

ORIENTAL RUGS, ANTIQUE AND MODERN, Walter A. Hawley. Persia, 
Turkey, Caucasus, Central Asia, China, other traditions. Best general sur- 
vey of all aspects: styles and periods, manufacture, uses, symbols and their 
interpretation, and identification. 96 illustrations, 11 in color. 320pp. 
6y 8 x 9y 4 . 22366-3 Pa. $6.95 

CHINESE POTTERY AND PORCELAIN, R. L. Hobson. Detailed descrip- 
tions and analyses by former Keeper of the Department of Oriental An- 
tiquities and Ethnography at the British Museum. Covers hundreds of 
pieces from primitive times to 1915. Still the standard text for most periods. 
136 plates, 40 in full color. Total of 750pp. 5% x 8%. 

23253-0 Pa. $10.00 

THE WARES OF THE MING DYNASTY, R. L. Hobson. Foremost scholar 
examines and illustrates many varieties of Ming (1368-1644). Famous blue 
and white, polychrome, lesser-known styles and shapes. 117 illustrations, 
9 full color, of outstanding pieces. Total of 263pp. 6 x /s x 9%. (Available 
in U.S. only) 23652-8 Pa. $6.00 


Prices subject to change without notice. 

Available at your book dealer or write for free catalogue to Dept. GI, Dover 
Publications, Inc., 180 Varick St., N.Y., N.Y. 10014. Dover publishes more 
than 175 books each year on science, elementary and advanced mathematics, 
biology, music, art, literary history, social sciences and other areas. 




DOVER FOREIGN LANGUAGE 
STUDY GUIDES 

International Airline Phrase Book in Six Languages, Joseph W. Bator. 
(22017-6) $3.50 

Essential Japanese Grammar, Everett F. Bleiler. (21027-8) $2.00 
Phrase and Word Origins, Alfred H. Holt. (20758-7) $3.00 
French: How to Speak and Write It, Joseph Lemaitre. (20268-2) $4.00 
Essential Portuguese Grammar, Alexander da R. Prista. (21650-0) $1.75 
Essential Italian Grammar, Olga Ragusa. (20779-X) $1.75 
Essential French Grammar, Seymour Resnick. (20419-7) $2.00 
Essential Spanish Grammar, Seymour Resnick. (20780-3) $1.50 
Essential German Grammar, Guy Stern and Everett F. Bleiler. 

(20422-7) $1.50 

German: How to Speak and Write It, Joseph Rosenberg. (20271-2) $3.95 

Say It in Arabic. (22026-5 $1.35 

Say It in Chinese (Mandarin). (23325-1) $2.00 

Say It in Czech. (2 1 538-5) $ 1 .60 

Say It in Danish. (20818-4) $1.50 

Say It in Dutch. (20817-6) $1.50 

Say It in French. (20803-6) $1.35 

Say It in German. (20804-4) $1.25 

Say It in (Modern) Greek. (20813-3) $1.00 

Say It in (Modern) Hebrew. (20805-2) $1.25 

Say It in Italian. (20806-0) $1.25 

Say It in Japanese. (20807-9) $1.25 

Say It in Norwegian. (20814-1) $1.35 

Say It in Polish. (20808-7) $1.25 

Say It in Portuguese. (20809-5) $1.25 

Say It in Portuguese (Continental Usage).(23676-5) $1.75 

Say It in Russian. (20810-9) $1.35 

Say It in Spanish. (20811-7) $1.00 

Say It in Swahili. (22792-8) $1.25 

Say It in Swedish (Revised Edition). (20812-5) $2.00 

Say It in Turkish. (20821-4) $1.25 

Say It in Yiddish. (20815-X $1.50 

Say It in English for Italian-Speaking People. (20816-8) $1.50 
Say It in English for Spanish-Speaking People. (20802-8) $ 1 .25 

Paperbound unless otherwise indicated. Prices subject to change without 
notice. Available at your book dealer or write for free catalogues to Dept. 
Languages, Dover Publications, Inc., 180 Varick Street, New York, N.Y. 
10014. Please indicate field of interest. Each year Dover publishes over 200 
books on fine art, music, crafts and needlework, antiques, languages, litera- 
ture, children’s books, chess, cookery, nature, anthropology, science, 
mathematics, and other areas. 


Manufactured in the U.S.A. 



Phonetics 

by Bertil Malmberg 

Professor of Phonetics, University of Lund, Sweden 

This is a highly practical and readable elementary account of that branch of linguistics 
which is .concerned with spoken sound: phonetics. It is virtually the only elementary 
work that gives a complete account of physiological phonetics, as well as a thorough 
discussion of modern experimental or acoustic phonetics, and machine analysis. 

The treatment of physiological phonetics covers the material that would be included 
in a basic course on phonetics, through the material covered in the International 
Phonetics Association classification: a full description of the vocal apparatus and its 
operation, the articulatory classification of sounds, stress, tone, quantity and dura- 
tion, combinatory phonetics, and all the other fundamental materials of traditional 
phonetics. 

Dr. Malmberg also covers the material of acoustic phonetics with an easily followed 
survey of the basic acoustic situation of vocal sound; apparatus for measurement of 
various aspects of speech; the use of such apparatus, with a summary of results; 
classification and analysis of speech by electro-acoustics, and related topics. 

One of the most useful sections covers phonemics, or functional phonetics— the 
classification of sound meaningfully within a language. With this material, the student 
should be able not only to understand the phonetic situation within languages he is 
likely to study, but will be enabled to grapple with advanced texts and conduct his 
own phonemic analysis of new languages. The history and nature of sound changes, 
and problem of substratum and superstratum influence are also summarized for the 
student. 

The author has presented his material in concrete, easily assimilated form, with 
many examples and demonstrations from most of the languages of Europe, as well 
as many primitive and non-lndo European languages. As a result, his book will prove 
invaluable to anyone studying a modern European language, to an anthropologist who 
wishes background for ethnolinguistics, and to laymen who simply wish an under- 
standing of their own speech patterns. 

Revised enlarged translation from the third (1954) French edition, with additional 
material for the English-speaking user. Bibliography. Index. 63 illustrations, iv + 
123pp. 5% x 8%. Paperbound. 

A DOVER EDITION DESIGNED FOR YEARS OF USE! 

We have made every effort to make this the best book possible. Our paper is opaque, 
with minimal show-through; it will not discolor or become brittle with age. Pages are 
sewn in signatures, in the method traditionally used for the best books, and will not 
drop out, as often happens with paperbacks held together with glue. Books open flat 
for easy reference. The binding will not crack or split. This is a permanent book. 


ISBN 0-486-21024-3 $2.50 in U.S.A. 


